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I.  LEVELLING  BY  VERTICAL  ANGLES. 

§  1. — The  annexed  tables  have  been  computed  to  save  labor  in  the  tedious 
calculations  for  Levelling  by  vertical  angles  (by  Engineers  called  Trigono- 
metrical Levelling)  as  performed  in  connection  with  Geodetic  operations  and 
Topographical  Surveying,  &c. 

The  angles  of  elevation  or  depression  (Ascent  or  Descent),  together  with 
the  horizontal  distances  between  Stations,  are  the  data  used  in  trigonometrical 
calculations.  To  save  labor  in  reaching  these  results  is  the  purpose  of  these 
tables.  The  heights  are  given  to  hundredths  of  feet  for  all  angles  (one  to  each 
minute  between  0  and  22  £  degrees,  and  for  all  distances  from  1  foot  to  1000, 
from  which  any  other  figures  within  and  above  may  readily  be  composed  as 
the  following  examples  will  show  in  the  next  paragraph. 

§  2. — Application  of  the  tables. 

1.     Given  the  angle  of  inclination,  5°  44'  and  horizontal  distance  785 
feet,  the  height  may  be  found  as  follows : 
On  p.  12,  headed  5  Deg.,  find  in  the  column  of  44  min.  700  ft  =  70.28 

80  "  =    8.03 
5  «  —    0.50 


2.     Given  angle  12°  30'  distance  150  ft.  785  "  =  78.81  ft. 

Find  on  p.  26,  headed  12  Deg.,  in  the  column  of  30  min.  100  ft.  =  22.17 

50  "  =  11.09 


3.     Given  angle  3°  15',  distance  530  ft.  150  "  =  33.26  ft. 

Find  on  p.  9,  headed  3  Deg.,  in  the  column  of  15  min.  500  ft.  =  28.39 

30  "  —    1.70 


4.     Given,  same  angle,  distance  2600  ft.  530  "  =  30.09  ft. 

Find  in  the  same  column:  1000  ft.  =  56.78  (X  2) 2000  ft.  =  113.56 

600  "  ==    34.25* 


5.    Same  angle,  distance  5280  ft.  (or  1  mile)  2600  "  =  147.81  ft. 

Find  in  the  same  column:    1000  =  56.78  (X  5) 5000  ft.  =  283.90 

200   "  =    11.36 
80   <•  =     4.54 


5280   "  =  299.80  ft. 
6.    Given  the  same  angle  (3°  15'),  distance  20.650  ft. 
Find  on  p.  9,  headed  3  Deg.,  in  the  column  of  15  minutes : 

1000  ft.  =  56.78  (X  20) 20.000  ft.  =  1.135.60 

600   "  =      34.07 
50   "  =         2.48 

20.650   "  =  1.172.12  ft. 


These  few  examples  show  sufficiently  that  these  tables  will  be  of  use  even 
for  the  longest  distances  occuring  in  Geodesy.  They  are  calculated  only  to 
single  minutes,  but  it  is  evident  that  proportional  of  these,  fractions  may  be 
taken  for  any  required  number  of  seconds. 

For  Geodetic  operations  a  correction  of  heights  taken  from  these  tables 
may  be  required  for  the  difference  between  the  apparent  and  true  level 
(curvature  of  the  earth  and  refraction  of  light)  for  which  tables  can  be  found 
in  some  books  on  Surveying.  This  difference,  however,  is  so  small  for  ordinary 
distances  as  to  be  seldom  taken  into  account  by  the  Engineers  for  whom  these 
tables  are  calculated.  Their  principal  design  is  to  bring  levelling  by  vertical 
angles  into  more  general  use,  and  save  the  many  stations  required  in  the 
ordinary  way  of  levelling.  Horizontal  sights  and  the  vertical  rod,  in  constant 
repetition,  are  very  tedious  in  hilly  localities  where  great  accuracy  (T^tli 
of  a  foot)  is  immaterial,  especially  so  in  all  preliminary  surveys.  Here  the 
principal  object  is  :  Approximate  results  in  the  shortest  jjossible  time. 

§  3. — How  to  take  Levels  by  Vertical  Angles. 

"We  first  suppose  that  the  line  to  be  levelled  be  marked  out  on  the  ground 
by  stakes  set  100  feet  apart,  the  usual  distance  in  all  branches  of  engineering. 

The  sights  of  elevation  (Ascent)  or  depression  (Descent)  should  be  made 
parallel  to  the  line  showing  the  inclination  of  the  ground,  that  is  to  say, 
instrument  and  signal  point  on  the  rod  should  be  of  equal  heights,  to  ac- 
complish which,  the  centre  of  the  target  is  to  be  set  even  with  the  eye-glass  of 
the  telescope.  The  sight  to  the  target  being  thus  parallel  with  the  line  of  rise 
or  fall  in  the  ground,  gives  its  true  angle  of  inclination,  and  that  angle  will 
show,  at  once,  the  vertical  height  of  Ascent  or  Descent  in  our  tables. 

Note. — In  marking  out  points  for  levelling  generally,  every  stake  should 
be  accompanied  by  a  peg  driven  to  the  surface  of  the  ground  on  which  to  hold 
the  rod  for  observations,  the  projecting  stake  standing  up  and  showing  the 
position  of  the  solid  point  whose  level  is  sought.  Any  of  the  points  thus 
secured,  may  serve  as  a  bench-mark  from  which  to  start  future  levels  on  the 
work  of  grading. 

§  4. — In  consideration  of  parallel  sighting  with  the  general  inclination  of 
the  ground  (§  3)  for  measuring  vertical  angles,  at  every  change  of  station  the 
rodman  would  have  to  set  the  target  to  the  new  height  of  the  instrument 
before  other  angles  of  inclination  could  be  taken.  This  delay  may  be  avoided 
by  taking  notice  of  the  height  of  target,  on  the  arrival  of  the  rodman  at  the 
new  station  from  his  last  position.    The  observed  angle  between  the  preceding 
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station  and  the  new  one  would  be  affected  in  proportion  to  the  difference 
between  the  previous  height  of  the  target  and  the  new  height  of  the  instru- 
ment. The  difference  of  one  minute  in  100  ft.  distance  amounting  always 
(practically)  to  0.03  ft.  or  about  i  of  an  inch,  the  angular  equivalent  of  one 
inch  in  100  ft.  must  be  equal  to  three  minutes.  This  simple  observation  con- 
stitutes the  rule  of  reducing  such  angles,  as  are  under  consideration,  to  their 
true  value. 

The  difference  between  heights  of  target  and  instrument  being  usually 
only  a  few  inches,  their  equivalent  in  minutes  can  easily  be  added  to  or  sub- 
tracted from,  the  observed  angle  of  Ascent  or  Descent. 

Suppose  the  angle  of  Descent,  on  a  back  sight  of  100  ft.,  is  found  to  be 
8°  24/,  and  the  target  when  brought  up  to  the  new  station  shows  the  instru- 
ment to  be  2  inches  higher,  the  observed  angle  is  2X3  =  6  minutes  too  great, 
and  must  be  reduced  from  8°  24'  to  8°  18' :  or  if  the  target  is  found  2  inches 
higher  than  the  instrument,  the  angle  is  to  be  increased  to  8°  30'.  In  an 
ascending  angle  the  correction  must  be  added  in  the  first  case,  and  subtracted 
in  the  second. 

The  target  once  set  to  an  average  height  of  the  instrument,  say  4.4  ft., 
may  thus  be  used  for  a  number  of  observations,  without  changing  its  original 
height ;  and  the  survey  may  be  so  arranged  that  for  uniform  distances,  on  a 
line  of  profile,  the  rodman  may  pass  the  engineer,  and  the  engineer  the  rod- 
man,  alternately  without  comparing  heights,  thus  saving  much  time. 

§  5.— The  method  of  keeping  notes  for  levelling  by  angles,  should  be  as 
simple  as  possible.  The  direction  of  sighting,  whether  fore-  or  backward,  can 
be  marked  by  the  words  "From"  (Sta.)  and  "To"  (No.  of  stake)  with  the 
distance  in  feet  following,  after  which  the  angle  of  Ascent  or  Descent  (in 
degrees  and  minutes)  should  follow. 

To  insure  the  proper  reading  of  elevation  or  depression  of  the  telescope 
against  errors,  it  is  advisable  to  have  the  words  "Asc."  and  "Desc."  engraved 
on  the  arc  of  the  instrument  to  the  left  and  right  of  zero.  If  this  (zero)  be  on 
the  perpendicular  line  of  the  instrument,  the  vernier  coinciding,  and  the  sight, 
therefore,  describing  a  horizontal  line,  the  divergence  from  this  line  on  the 
left  will  appear  as  Ascent,  on  the  right  as  Descent.  Without  this  precaution, 
there  is  much  liability  to  mistakes,  especially  in  angles  diverging  but  little 
from  zero  (level). 

From  the  above  remarks  it  appears  that  the  entries  in  the  field-book  will 
necessarily  occupy  only  5  columns,  viz : 


1.  Name  or  number  of  station  (From) ; 

2.  Direction  or  number  of  stake  (To) ; 

3.  Distance  in  feet; 

4.  Inclination  of  ground  (Asc.  or  Desc.) ; 

5.  Number  of  degrees  and  minutes. 

These  5  columns  will  constitute  all  data  required  for  calculations  in  the 
office,  although  extra  notes  and  rough  sketches  may  sometimes  be  required  in 
particular  and  uncommon  features  of  the  ground. 

For  office-work,  these  columns  must  be  increased  by  two  more  to  complete 
the  results  in  tabular  shape,  i.  e.  one  for  the  single  heights  (to  be  taken  from 
the  tables)  and  one  (the  last)  for  the  total  heights,  simply  computed  by  adding 
or  subtracting  the  former  ones  which  should  be  prepared  by  affixing  the  signs 
-f-  or  —  as  the  case  may  require. 

Though,  generally,  Ascent  will  carry  +,  and  Descent  — ,  these  signs  have 
to  be  reversed  when  backsights  occur  in  an  opposite  direction  to  the  course  of 
the  survey. 

To  illustrate  these  remarks  the  following  example  of  a  number  of  observed 
points  of  regular  distance  of  100  ft.  may  be  given : 

The  starting  point  (0)  of  a  certain  height  being  known  or  supposed  to  be 
200  ft.  above  tide-water,  and  the  measurement  of  distances  and  vertical  angles 
recorded  in  the  manner  above  indicated,  the  results  will  appear  thus : 


Single 
height  in  ft. 


Plus 

or 

Mn. 


Xo. 


Total 
heig'tinft. 


From  Sta. 


11 


To  No.  0  100  ft  Desc.  (— ) 
"    "     2  100  "  Asc.   (+) 


2  100  " 
4  100  " 
4  100  " 
6  100  " 
6  100  " 
8  100  " 
8  100  " 
10  100  " 
10  100  " 


Desc.  (— ) 
Asc.   (+) 

Asc.  (+ 
Asc.  (+ 
Desc.  (— ) 
Asc.  (+) 
Desc.  ( — ) 
Asc.  (+) 
Asc.   (+) 


9°  45' 

7°  15' 

9°  30' 

10°  15' 

3°  30' 

8°  45' 

8°  30' 

10°    0' 

11°  15' 

12°  30' 

1°45' 


0 

17.18 

+ 

1 

12.72 

+ 

2 

16.73 

+ 

3 

18.08 

+ 

4 

6.12 

5 

15.39 

+ 

6 

1495 

+ 

7 

17.63 

+ 

8 

19.89 

+ 

9 

22.17 

+ 

10 

3.06 

11 

200.00 
217.18 
229.90 
246.63 
264.71 
258.59 
273.98 
288.93 
306.56 
326.45 
348.62 
345.56 


Note. — The  proof  of  correspondence  of  single  and  total  heights  can 
easily  be  made  by  adding  the  single  heights  of  equal  signs  together  which  will 

give  in  this  Case  Single.  Total. 

+  154.74 
—   9.18 


+  145.56  =  345.56  —  200. 


In  glancing  over  these  notes  and  results  it  appears  that,  in  G  stations,  we 
have  ascended  an  elevation  of  145  ft,  in  equal  distances  of  100  ft.,  sighting 
for-  and  backward.  Applying  the  common  method  of  levelling  with  a  12  ft. 
rod,  the  number  of  stations  would  necessarily  have  to  be  doubled,  at  least,  to 
reach  that  elevation,  with  much  more  labor  and  exertion  too,  whilst  the 
measurement  of  vertical  angles  will  shorten  the  work  even  more  than  shown 
in  the  above  example,  if  the  sights  were  chosen  to  be  longer,  so  that  perhaps 
two  or  three  stations  might  have  been  sufficient  to  arrive  at  the  same  results. 

II.    MEASURING  DISTANCES  BY  TELESCOPE  AND  ROD. 

§  6. —  The  foregoing  examples  are  given  on  the  supposition  that  the  line 
of  profile  was  marked  by  stakes  set  at  certain  distances  as  customary  in  the 
various  branches  of  engineering.  But  on  all  2}re^m^nary  or  experimental 
surveys,  as  on  locations  of  railroads,  canals,  &c,  or  where  profiles  are  required 
for  other  purposes,  as  in  Topography,  the  usual  staking  out  and  chaining  of 
distances,  in  advance,  can  be  dispensed  with,  if  the  same  instrument  used  in 
measuring  vertical  angles,  carries  the  means  of  reading  distances  from  a 
graduated  rod  held  on  the  points  of  elevation  or  depression  required  in  the 
profile.  The  angle  of  Ascent  or  Descent  being  read  from  the  rod  at  the  height 
of  the  instrument  (§3)  the  distance  can  be  read  simultaneously,  on  the  same 
rod ;  and  the  elements  of  height  are  ascertained  in  the  shortest  possible  time. 
If,  besides  the  arrangement  for  reading  distances,  the  instrument  is  furnished 
with  a  compass,  the  experimenting  engineer  has  all  the  means  for  rough 
groimd-jilans  as  well  as  for  profiles, 

§  7. —  The  reading  of  distances  by  the  telescope,  from  a  graduated  rod, 
being  little  known  and  only  appreciated,  here  and  there,  by  a  few  who  have 
had  ample  experience  of  its  great  usefulness,  the  writer  will  give  a  short  de- 
scription of  it  as  follows : 

Two  essential  parts  constitute  the  contrivance  for  reading  distances :  the 
telescope  and  the  rod  (telemeter). 

1.  The  telescope  contains  an  additional  horizontal  wire  at  the  cross-hair 
which  is  adjusted  so  that  both  horizontal  hairs  when  directed  to  the  rod 
(telemeter)  will  cut  off  or  include  a  certain  space  on  the  rod,  the  painted 
divisions  of  which  are  made  to  correspond  with  the  distance  measured  on  level 
ground.  The  accuracy  of  reading  depends  on  the  magnifying  power  of  the 
telescope  and  the  rectangular  position  of  the  rod  to  the  sight  of  the  telescope, 
which  latter  object  is  accomplished  by  a  small  sight  connected  with  the  rod, 


by  which  the  rodman  is  enabled  to  hold  the  rod  in  proper  position  to  the 
observer's  eye. 

2.  The  telemeter,  as  used  in  the  U.  S.  Coast  Survey  is  described  in  the 
excellent  "Treatise  on  the  i 'lane-Table  and  its  use  in  Topographical  Survey- 
ing" published  with  the  U.  S.  Coast  Survey  Report  for  1SG5  in  which  is  said: 
"The  telemeter  is  simply  a  scale  of  equal  parts  painted  upon  a  wooden  rod 

about  10  feet  long,  5  inches  wide,  and  1]  inch  thick,  so  graduated  that  the 
number  of  divisions  as  seen  between  the  horizontal  wires  of  the  telescope  is 
equal  to  the  number  of  metres  in  the  distance  between  the  observer's  eye  and 
the  rod  held  at  right  angles  to  the  line  of  sight." 

The  treatise  quoted  above,  gives  the 
rule  that  in  all  cases  the  telemeter 
should  be  graduated  experimentally 
for  the  particular  instrument  and  eye 
of  the  observer  who  has  it  in  use,  and 
further  states  that  in  reading  there  is 
no  sensible  error  at  any  distance 
greater  than  20  metres  *)  and  less 
than  260,  and  that  it  would  be  safe  to 
rely  upon  the  .telemeter  for  any 
distance  from  15  to  300  metres.  The 
diagram  (Fig.  1)  is  given  to  show  the 
mode  of  dividing  and  painting  the 
telemeter  in  use  by  the  U.  S.  Coast 
Survey. 

§ '  8. — From  the  experience  of  the 
author  of  this  little  work  has  resulted 
another  rod  differing  little  from  the 
common  levelling  rod  and  answering 
the  two  purposes  of  levelling,  and 
reading  distances,  at  the  same  time. 
The  target  in  this  new  rod  which  he 
has  used  for  many  years  is  dispensed 
with,  and  its  divisions  in  feet,  tenths 


*   Shorter  distances  are   easier  and  more 
reliably  measured  by  a  rod  or  tape-lino.— iVbft 

of  (he  Author. 
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and  hundredths,  painted  as  shown  in  diagram  (Fig.  2)  are  read  with  any 
telescope  of  moderate  power.  In  taking  levels,  reading  generally  should  be 
preferred  to  using  a  sliding  target  which  causes  loss  of  time  and  even  un- 
certainty of  result,  as  the  engineer  depends  on  the  correctness  of  his  rodman. 
This  may  be  avoided  and  an  easy  and  reliable  reading  effected  if  the  rod  be 
painted  in  the  following  manner.  On  a  rod  painted  white  lay  off 
the  division  lines  of  feet,  tenths  and  half  tenths,  with  a  lead- 
pencil,  add  a  short  line  about  $  inch  long,  at  a  distance  of  T^  ft. 
above  each  division  line.  This  space  when  painted  will  show 
black  marks  of  T±t  ft.  thickness,  leaving  white  spaces  of  jfo  ft. 
width.  The  dimensions  of  T-J  „  and  Tf «,  before  the  eye  of  the  ob- 
server, will  enable  him  to  read  the  single  hundredth  of  a  foot  at 
any  point  the  cross-hair  may  strike  the  rod.  The  centre  of  the 
white  space  as  well  as  the  bottom  and  top  of  the  black  marks,  can 
plainly  be  discerned  by  almost  any  telescope  of  ordinary  survey- 
ing instruments.  If  the  horizontal  wire  of  the  cross-hair  strikes 
the  bottom  of  any  black  mark,  it  will  read  0  or  5  or  10  hundredths, 
on  the  top  it  will  read  1  or  6 ;  in  the  centre  of  the  white  space,  3 
or  8;  at  the  thickness  of  one  mark,  above  (in  the  white)  2  or  7  ; 
below,  9  or  4  hundredths.  In  short  distances  frequently  occuring 
in  common  levelling,  even  fractions  of  hundredths  can  be  read  if 
desired,  although  hundredths  may  be  considered  sufficient  for  all 
practical  purposes. 

§  9. — The  same  levelling  rod  may  be  used  as  a  telemeter,  and 
distances  within  1000  ft.  can  be  read  from  it  to  the  closeness  of 
one  foot,  or  with  the  same  accuracy  as  hundredths  of  a  foot  can  be 
read  with  a  good  level  instrument.  For  still  easier  reading,  with 
less  powerful  telescopes,  the  writer  has  experienced  great  ad- 
vantage from  doubling  the  thickness  of  the  black  marks,  but 
leaving  out  those  of  the  half  tenths  and  also  the  numbers  of  feet 
in  place  of  which  he  substitutes  painted  squares  of  half  inch  size 
to  serve  as  little  targets  their  bottom  of  which  may  be  considered 
a  zero  for  one  of  the  horizontal  wires  from  which  to  count  the 
feet,  tenths  and  hundredths  to  the  other  parallel  wire,  thus  read- 
ing off  100  ft.  distance  for  every  foot-mark  of  the  rod. 

Though  by  this  graduation  of  the  rod  the  reading  of  a  single  foot  is  not 
so  directly  given  as  on  the  former  rod,  the  means  of  close  estimation  are  not 
wanting — and  the  stronger  marks,  well  separated  by  open  spaces,  afford  great 
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facilities  in  rending  long  distances  without  the  necessity  of  very  powerful  and 
inconvenient  telescopes. 

§  10. — Reduction  of  Hypothenuse. 

The  distances  obtained  by  reading,  representing  the  hypothenuse  of  a 
rectangular  triangle,  instead  of  the  required  horizontal  base,  have  to  be  reduced 
to  their  proper  length  according  to  the  different  slopes  on  which  they  have 
been  measured.  To  do  this  in  an  easy  and  practical  way,  the  writer  has 
arranged,  on  the  principle  of  percentage,  the  following  little  table  for  the 
slopes  from  1°  to  40°  and  for  the  distance  of  100  ft.  from  which  the  value  of 
any  other  distance  can  easily  be  deduced. 


Slope 

Subtr. 

Slope 

Subtr. 

Degrees 

from 
100  ft. 

Degrees 

from 
100  ft. 

/_a 

L-a 

1 

0.02 

21 

6.6 

2 

0.06 

22 

7.3 

3 

0.14 

23 

7.9 

4 

0.24 

24 

8.6 

5 

0.38 

25 

9.4 

6 

0.55 

26 

10.1 

7 

0.75 

27 

10.9 

8 

0.98 

28 

11.7 

9 

1.23 

29 

12.5 

10 

1.52 

30 

13.4 

11 

1.8 

31 

14.3 

12 

2.2 

32 

15.2 

13 

2.6 

33 

16.1 

14 

3.0 

34 

17.1 

15 

3.4 

35 

18.1 

16 

3.9 

36 

19.1 

17 

4.4 

37 

20.1 

18 

4.9 

38 

21.2 

19 

5.4 

39 

22.3 

20 

6.0 

40 

23.4 

EXAMPLES. 


(log.  100  +  log.  COS  l^a) 
in  100  ft.,  about 


1.  On  a  slope  of  3°,  a  distance  of 
700  ft.  was  found — what  is  the  horizontal  ? 

Ansiver.  Subtract  0.14  (7  times) =0.98 
or  nearly  1  ft.  from  700  =  699  ft.  horiz. 
distance. 

2.  On  a  slope  of  10°  the  measured 
distance  of  1000  ft.  will  be  reduced  by 
subtracting  1.52X10=15.2  ft.  from  1000, 
leaving  985  ft.  (fractions  neglected). 

3.  On  a  slope  of  14°  the  measured 
distance  being  600  ft.  3.0x6  =  18  ft 
subtracted  from  600,  leaves  582  ft.  horiz. 
distance. 

4.  On  a  slope  of  20°  (6.0)  the  distance 
of  100  ft.  has  to  be  reduced  to  94  ft 
horizontal  distance. 

From  the  foregoing  table  it  appears 
that  the  difference  in  length  between  a 
horizontal  and  an  inclined  line,  amounts, 

1  ft.  on  a  slope  of  8  degrees, 

2  "  "  11—12  degrees, 

3  "  "  14 

4"  "  16—17       " 


5" 
6" 


18—19 
20 


and  so  on,  and  that  within  the  first  8  degrees,  an  inaccuracy  of  1  per  cent, 
will  be  the  effect  of  neglecting  the  strict  measurement  of  slope-angles  for 
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Fig.  3. 


ascertaining  true  horizontal  distances.     Bearing  in  mind  these  few  facts  the 

engineer  has  to  judge  himself  of  the  degree  of  care  required  in  observations 

under  various  local  circumstances. 

§  11. — The  length  of  slope-lines  as  obtained  from  reading,  is  effected  too, 

in  a  small  degree,  by  the  perpendicalar  position  of  the  instrument  at  the  point 

from  which  the  slope-angle  is  to  be  taken.  Though  of  no  great  consequence  to 

the  general  results  of  reading,  the  engineer  should  be  aware  of  this  source  of 

slight  error. 

If  a  b  (Fig.  3)  is  to  represent  the  perpendicular 

instrument,  ad  the  distance  of  slope  read  on  he, 

this  distance  would  be  too  long  by  ac  when  on 

Ascent,  or  too  short  when  on  Descent.  Q, 1 

Assuming  the  height  of  the  instrument  to  average  4.4  ft.,  the  following 

little  table  will  show  how  much  should  be  added  to  or  subtracted  from,  the 

distance  read  on  slopes  of  different  angles. 

From  this  little  table  it  appears  that  the  error  of  distance 
read  on  a  slope  of  12°  does  not  amount  to  quite  one  foot ; 
22°  to  If  ft. ;  30°  to  21  ft. ;  36  to  3i  ft. ;  and  as  reading  to 
the  accuracy  of  a  foot  is  all  that  can  be  required  practically, 
it  may  be  judged  Jioiv  far  and  when  to  take  notice  of  this 
effect  on  distances  found  by  reading. 

As  distances  read  from  a  rod  will  count  from  the  eye- 
point,  the  eye-glass  should,  theoretically,  stand  perpendicular 
over  the  ground-point  on  which  the  observation  is  to  be 
made ;  or  if  the  instrument  is  set  so  that  its  centre  cor- 
responds with  that  point,  allowance  should  be  made  for  the 
space  differing  from  the  centre  of  the  telescope  to  the  eye- 
glass. But  as  this  difference  will  not  amount  to  feet,  and 
the  reading  of  inches  can  reasonably  not  be  pretended  by 
telescope  and  telemeter,  it  might  be  left  out  of  consideration 
altogether. 

§  12, — On  the  Magnifying  Power  of  Instruments. 
In  §  7  it  has  been  stated  that  the  correctness  of  reading  distances  from  a 
rod  depends  in  a  great  measure,  on  the  magnifying  power  of  the  telescope. 
As  this  object  is  of  great  importance  to  the  reader,  the  writer  of  these  pages 
feels  induced,  before  closing  this  treatise,  to  devote  a  paragraph  to  the  con- 
struction of  telescopes,  in  view  of  obtaining  the  greatest  power  with  the  least 
sacrifice  of  space  or  length  of  tube. 


Angles 
of  slope 

in 
degrees. 

Differ, 
in  feet. 

2 

0.15 

4 

0.31 

6 

0.46 

8 

0.62 

10 

0.78 

12 

0.94 

14 

1.10 

16 

1.26 

18 

1.43 

20 

1.60 

22 

1.78 

24, 

1.96 

26 

2.15 

28 

2.34 

30 

2.54 

32 

2.75 

34 

2.97 

36 

3.20 

XV 


The  two  principal  telescopes  in  use  with  surveying  instruments  are  the 
astronomical  and  the  terrestrial,  the  first  one  containing  only  two  glasses  and 
being,  therefore,  the  simplest  of  the  two,  though  not  as  popular  as  the  latter 
which  shows  the  imago  in  an  upright  position  by  the  help  of  additional  glasses 
counteracting  the  originally  reversed  appearance  of  the  image  created  in  the 
simple  astronomical  telescope.  This  apparent  advantage,  however,  is  more 
imaginary  than  real,  as  for  surveying  purposes  it  is  immaterial  whether  points 
on  vertical  or  horizontal  sights  appear  in  upright  or  reversed  position.  To 
secure  uprightness  in  the  image  a  sacrifice  of  about  4  inches  is  to  be  made  in 
the  length  of  the  terrestrial  telescope.  If  this  were,  for  instance,  10  inches 
long,  the  focus  of  the  object-glass  could  only  be  about  6  inches,  and  the  in- 
strument would  magnify  perhaps  5  or  6  times,  whilst,  on  the  principle  of  the 
astronomical  construction,  the  same  length  of  telescope  (10  inches)  would 
admit  of  about  double  that  power. 

As  the  magnifying  power  of  an  astronomical  telescope  is,  according  to 
optical  laws,  in  the  proportion  of  the  focus  of  the  eye-glass  to  that  of  the 
object-glass,  a  tube  of  10  inches  length  containing  an  object-glass  of  9  inches 
focus,  and  an  eye-glass  of  f  inch  focus ;  an  astronomical  telescope  magnifying 
(9:  |  =  12)  about  12  times  should  be  chosen  instead  of  a  terrestrial  one  of  half 
that  power.  Unnecessarily  long  telescopes  as  often  met  with  on  levelling  in- 
struments can  easily  be  shortened  3  or  4  inches  in  length,  without  impairing 
their  reading  power,  by  throwing  out  several  of  the  compound  glasses  and 
using  but  one  of  them  as  eye-glass,  or  introducing  an  object-glass  of  longer 
focus,  and  a  single  eye-glass  of  short  focal  length,  thus  increasing  the  magnify- 
ing power  without  increasing  the  length  of  tube. 

Before  closing  this  paragraph  it  may  be  stated  that  wherever  the  method 
of  reading  distances  by  telescope  has  been  adopted,  no  positive  .rule  for  extent 
of  distance  and  power  of  instrument  is  given.  In  the  U.  S.  Coast  Survey  Report 
(cited  in  §  7)  the  limit  of  reliable  reading  is  mentioned  to  be  300  metres  with 
no  extra  large  reading  power.  In  Europe  where  reading  distances  by  telescope 
lias  been  practiced  for  more  than  30  years,  the  telescopes  are  made  to  magnify 
about  15  times,  sometimes  20  and  even  25  times,  and  almost  in  all  instances 
on  the  astronomical  plan.  Much  less  reading  power,  however,  will  be  sufficient, 
if  the  marks  on  the  telemeter  are  made  in  the  distinct  way  (proposed  in  §  8) 
which  will  materially  assist  in  convenient  and  correct  reading,  within  1000  ft. 
distance,  with  the  application  of  an  astronomical  telescope  of  from  10  to  12 
inches  length.  Greater  distances  may  easily  be  divided  and  read  in  parts,  by 
sighting  back-  and  forward  and  adding  up  the  single  distances. 


TABLES  OF  HEIGHTS 


FOB 


ALL  ANGLES  FROM  ZERO  TO  22}  DEGREES  AND  FOR  ANY  DISTANCE 

REQUIRED. 


1  o 

<>  Degree. 

Ifinutea 

1  ' 

2          3 

4 

5    I    6 

7 

8     I     9     |    \0    |    M    |    12    1    13  |    1 \ 

Bis.  in  ft. 

o.oo 

o.oo 

o.oo 

0.00 

0.00 

(1.1)0 

o.oo 

|  0.00 

0.00 

0.00 

O.dO 

0.00 

0.00 

0.00 

0.00 

1 

2 

0.00 

0.00 

0.00 

0.00 

0.00 

(i.iiii 

0.00 

0.00 

0.00 

o.oi 

o.ol 

o.ol 

0.01 

o.ol 

0.01 

3 

o.oo 

o.oo 

0.00 

0.00 

0.00 

0.00 

o.ol 

o.ol 

o.ol 

o.oi 

o.ol 

o.ol 

0.01 

0.01 

0.01 

4 

o.oo 

o.oo 

o.oo 

0.00 

O.OI! 

o.ol 

o.ol 

o.ol 

0.01 

o.ol 

o.ol 

0.01 

0.01 

o.o2 

0.02 

5 

o.oo 

o.oo 

0.00 

0.11(1 

0.01 

0.01 

o.ol 

!  0.01 

0.01 

o.ol 

0.01 

O.o2 

0.02 

0.02 

0.02 

0 

0.00 

o.oo 

II. (Ill 

o.oi 

o.oi 

0.01 

0.01 

0.01 

0.01 

0.02 

o.o2 

o.(»2 

0.02 

0.02 

0.02 

7 

0.00 

0.00 

11,1111 

o.oi 

0.01 

0.01 

0.01 

o.oi 

o.i)2 

0.02 

0.02 

0.02 

0.02 

0.03, 

0.03, 

8 

0.00 

II. Ill) 

o.oo 

o.oi 

0.01 

o.oi 

0.01 

o.o2 

0.02 

o.ii2 

0.02 

0.03, 

0.03, 

0.03 

0.03 

9 

0.00 

o.oo 

0.01 

o.oi 

O.ol 

0.01 

0.02 

0.02 

o.o2 

0.02 

0.03, 

0.03, 

0.03 

0.03 

0.04 

10 

0.00 

0.00 

o.oi 

o.oi 

0.01 

0.01 

0.02 

0.02 

0.02 

0.03 

0.03 

0.03, 

0.03 

0.04 

0.04 

'20 

0.00 

0.01 

o.ol 

0.02 

o.o2 

0.03, 

0.04 

0.04 

0.05 

0.05 

0.06 

0.00 

0.07 

o.os 

0.08 

30 

0.00 

0.01 

o.i)2 

0.03, 

0.03, 

0.01 

0.05 

0.00 

0.07 

0.08 

0.09 

0.10 

o.lo 

0.11 

0.12 

in 

0.00 

0.01 

0.02 

0.03, 

o.(i5 

O.OO 

o.()7 

0.08 

0.09 

0.10 

0.12 

0.13, 

0.14 

0.15 

0.16 

50 

0.00 

0.01 

0.03, 

o.nl 

0.00 

0.07 

0.09 

0.10 

0.12 

0.13 

0.15 

0.16 

0.17 

0.19 

0.20 

60 

o.oo 

0.02 

0.03 

0.05 

0.07 

0.09 

0.11 

0.12 

0.14 

0.16 

0.17 

0.19 

0.21 

0.23 

0.24 

70 

0.00 

o.o2 

0.04 

0.00 

o.os 

0.10 

0.12 

0.14 

0.16 

0.18 

0.20 

0.22 

0.24 

0.20 

0.28 

80 

0.00 

o.o2 

0.05 

0.07 

0.09 

0.12 

0.14 

0.16 

0.19 

0.21 

0.23, 

0.26 

0.28 

0.30 

0.33 

90 

0.00 

0.03 

0.05 

o.os 

0.10 

0.13, 

0.16 

0.18 

0.21 

0.24 

0.20 

0.29 

0.31 

0.34 

0.37 

100 

0.00 

0.03 

0.00 

0.09 

0.12 

0.15 

0.18 

0.20 

0.23 

0.26 

0.29 

0.32 

0.35 

0.38 

0.41 

200 

0.00 

0.06 

0.12 

0.17 

0.23 

0.29 

0.35 

0.41 

0.47 

0.52 

0.5S 

0.64 

0.70 

0.70 

0.81 

300 

0.00 

0.09 

0.17 

0.20 

0.35 

0.44 

0.53 

0.01 

0.70 

.79 

0.87 

.96 

1.05 

1.13 

1.22 

4i)0 

0.00 

0.12 

0.23 

0.35 

0.46 

0.58 

0.70 

0.82 

0.93 

1.05 

1.16 

1.28 

1.40 

1.51 

1.03 

500 

0.00 

0.15 

0.29 

0.44 

0.58 

0.73 

0.88 

1.02 

1.17 

1.31 

1.46 

1.60 

1.75 

1.89 

2.04 

000 

0.00 

0.17 

o.3r, 

0.52 

0.70 

0.87 

1.05 

1.22 

1.40 

1.57 

1.75 

1.92 

2.09 

2.27 

2.44 

Too 

0.00 

o.2o 

0.41 

0.01 

0.81 

1.02 

1.23 

1.43 

1.03 

1.S3 

2.04 

2.24 

2.44 

2.65 

2.85 

81  ii » 

0.00 

0.23 

0.10 

0.70 

0.93 

1.16 

1.40 

1.63 

1.86 

2.10 

2.33 

2.56 

2.79 

3.02 

3.26 

oi  in 

0.00 

o.2ii 

0.52 

0.78 

1.04 

1.31 

1.58 

1.84 

2.10 

2.3,0 

2.62 

2.88 

3.14 

3,10 

3.66 

1000 

0.00 

0.29 

0.58 

0.87 

1.10 

1.45 

1.75 

2.04 

2.33 

2.02 

2.91 

3.20 

3.49 

3.78 

4.07 

O   I3e 

g-rc 

>e. 

Minutes  ! 

30 

31    |  32 

33 

34  1 

35    |    36 

37 

38  |    39  |    40  |  41   |    42  |    43  |    44 

Bis.  in  ft. 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

1 

2 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.03 

0.03 

3 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.04 

0.04 

0.04 

0.04 

4 

o.o3 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

5 

0.04 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.06 

0.06 

0.06 

0.06 

0.00 

0.00 

0.00 

*      6 

0.05 

0.05 

0.00 

0.00 

0.06 

0.06 

0.06 

0.06 

0.07 

0.07 

0.07 

0.07 

0.07 

0.08 

0.08 

7 

o.oo 

o.oo 

0.07 

0.07 

0.07 

0.07 

0.07 

0.08 

0.08 

0.08 

0.08 

0.08 

0.09 

0.0!) 

0.09 

8 

0.07 

0.07 

0.07 

0.08 

0.08 

0.08 

O.OS 

0.09 

0.09 

0.09 

0.09 

0.10 

0.10 

0.10 

0.10 

9 

0.08 

o.os 

0.08 

0.09 

0.09 

0.09 

0.09 

0.10 

0.10 

0.10 

0.10 

0.11 

0.11 

0.11 

0.11 

10 

0.09 

0.09 

0.09 

0.10 

0.10 

0.10 

0.10 

0.11 

0.11 

0.11 

0.12 

0.12 

0.12 

0.13 

0.13 

20 

0.17 

0.18 

0.19 

0.19 

0.20 

0.20 

0.21 

0.22 

0.22 

0.23 

o  23 

0.24 

0.24 

0.25 

0.26 

30 

0.20 

0.27 

0.28 

0.29 

0.30 

0.31 

0.31 

0.32 

0.33 

0.34 

0.35 

0.36 

0.37 

0.38 

0.38 

40 

0.35 

0.30 

0.37 

o.3S 

0.40 

0,11 

0.42 

0.43 

o.ll 

0.45 

0.47 

0.48 

0,19 

0.50 

0.51 

50 

n.ll 

0.45 

0.47 

0.48 

0,19 

0.51 

0.52 

0.54 

0.55 

0.57 

0.58 

0.00 

0.01 

0.63 

0.04 

60 

0.52 

0.54 

0.56 

0.58 

0.59 

0.01 

0.63 

0.05 

0.00 

0.68 

0.70 

0.72 

0.73 

0.75 

0.77 

70 

o.oi 

0.03 

0.65 

o.07 

0.09 

0.71 

0.73 

0.75 

0.77 

0.79 

0.81 

0.84 

O.SO 

0.88 

0.90 

80 

0.70 

0.72 

0.74 

0.77 

0.79 

0.81 

0.84 

0.S6 

0.S8 

0.91 

0.93 

0.95 

0.98 

1.00 

1.02 

90 

0.79 

0.81 

0.84 

0.80 

0.89 

0.92 

0.94 

0.97 

O.Oit 

1 .02 

1.05 

1 .07 

1.10 

1.13 

1.15 

100 

0.87 

0.90 

0.03 

0.90 

0.99 

1.02 

1.05 

1.08 

1.11 

1.14 

1.16 

1.19 

1.22 

1 .25 

1.28 

200 

1.75 

1.80 

1.80 

1 .92 

1  .its 

2.0  1 

2.09 

2.15 

2.21 

2.27 

2.33, 

2.39 

2.11 

2.50 

2.56 

300 

2.62 

2.71 

2.79 

2.88 

2.97 

3,. 05 

3.14 

:):l:\ 

3,. 3,2 

3.41 

3.49 

3.58 

3.07 

3.75 

3.84 

400 

3.49 

3.01 

3.72 

3.84 

3.96 

4.07 

4.19 

4.30 

4.42 

4.54 

4.00 

4.77 

4.89 

5.00 

5.12 

51  ii  i 

4.37 

4.51 

4.66 

4.80 

4.95 

5.09 

5.24 

5.38 

5.53 

5. OS 

5.S2 

5.97 

0.11 

0.20 

0,10 

600 

5.24 

5.41 

5.59 

5.70 

5.03, 

0.11 

0.2S 

6.4(5 

0.03, 

6.81 

6.98 

7.10 

7.3,3, 

7.51 

7. os 

700 

o.ll 

6.31 

6.52 

0.72 

0.92 

7.13, 

7.3,3, 

7.53, 

7.74 

7.95 

S.15 

8.35 

8.55 

8.76 

8.96 

800 

6.98 

7.22 

7,15 

7.08 

7.91 

8.14 

8.38 

S.01 

8.84 

it. OS 

9.31 

9.54 

9.78 

10.01 

10.24 

900 

7 .86 

8.12 

8.38 

8.64 

S.90 

9.10 

it, 12 

o.os 

it  95 

10.22 

10.48 

10.74 

11.00 

L1.26 

11.52 

1000 

B.73 

9.02 

9.3,1 

9.00 

!i. SO 

10.18 

10,17 

10.76 

1  1  J  15 

11.3,5 

11.64 

11.93 

12.22 

12.51 

12.80 

O  I^esfx-ee. 


Minutes     15      16       17       18   I  19 


20 


22      23     24 


25      26 


27       28      29 


30 


Dis.  in  ft. 


10 
20 
30 
40 
50 
60 
70 
80 
90 


0.(0 
0.01 
0.01 
0.02 
0.02 
0.03 
0.03 
0.03 
0.04 


0.00 
0.01 
0.01 
0.02 
0.02 
0.03 
0.03 
0.04 
0.04 


0.00 
0.01 
0.01 
0.02 
0.02 
0.03 
0.03 
0.04 
0.04 


0.01 
0.01 
0.02 
0.02 
0.03 
0.03 
0.04 
0.04 
0.05 


0.01 
0.01 
0.02 
0.02 
0.03 
0.03 
0.04 
0.04 
0.05 


0.01 
0.01 
0.02 
0.02 
0.03 
0.03 
0.04 
0.05 
0.05 


0.01 
0.01 
0.02 
0.02 
0.03 
0.04 
0.04 
0.05 
0.05 


0.01 
0.01 
0.02 
0.03 
0.03 
0.04 
0.04 
0.05 
0.00 


0.01 
0.01 
0.02 
0.03 
0.03 
0.04 
0.05 
0.05 
0.06 


0.01 
0.01 
0.02 
0.03 
0.03 
0.04 
0.05 
0.06 
0.06 


0.01 
0.01 
0.02 
0.03 
0.04 
0.04 
0.05 
0.06 
0.0T 


0.01 
0.02 
0.02 
0.03 
0.04 
0.05 
0.05 
0.06 
0.07 


0.01 
0.02 
0.02 
0.03 
0.04 
0.05 
0.05 
0.06 
0.07 


0.01 
0.02 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.07 


0.01 
0.02 

0.03 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 


0.01 

0.02 
0.03 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 


0.04 

0.05 

0.05 

0.05 

0.06 

0.06 

0.06 

0.06 

0.07 

0.07 

0.07 

0.08 

0.08 

0.08 

0.08 

0.09 

0.09 

0.10 

0.10 

0.11 

0.12 

0.12 

0.13 

0.13 

0.14 

0.15 

0.15 

0.16 

0.16 

0.17 

0.13 

0.14 

0.15 

0.16 

0.17 

0.17 

0.18 

0.19 

0.20 

0.21 

0.22 

0.23 

0.24 

0.24 

0.25 

0.17 

0.19 

0.20 

0.21 

0.22 

0.23 

0.24 

0.26 

0.27 

0.28 

0.29 

0.30 

0.31 

0.33 

0.34 

0.22 

0.23 

0.25 

0.26 

0.28 

0.29 

0.31 

0.32 

0.33 

0.35 

0.36 

0.38 

0.39 

0.41 

0.42 

0.26 

0.28 

0.30 

0.31 

0.33 

0.35 

0.37 

0.38 

0.40 

0.42 

0.44 

0.45 

0.47 

0.49 

0.51 

0.31 

0.33 

0.35 

0.37 

0.39 

0.41 

0.43 

0.45 

0.47 

0.49 

0.51 

0.53 

0.55 

0.57 

0.59 

0.35 

0.37 

0.40 

0.42 

0.44 

0.47 

0.49 

0.51 

0.54 

0.56 

0.58 

0.60 

0.63 

0.65 

0.68 

0.39 

0.42 

0.45 

0.47 

0.50 

0.52 

0.55 

0.58 

0.60 

0.63 

0.65 

0.68 

0.71 

0.73 

0.76 

0.09 
0.17 
0.26 
0.35 
0.44 
0.52 
0.61 
0.70 
0.79 


100 
200 
300 
400 
500 
600 
700 
800 
900 
1000 


0.44 
0.87 
1.31 
1.74 
2.18 
2.62 
3.05 
3.49 
3.92 
4.36 


0.47 

0.50 

0.93 

0.99 

1.40 

1.49 

1.86 

1.98 

2.33 

2.48 

2.79 

2.97 

3.26 

3.47 

3.72 

3.96 

4.19 

4.46 

4.65 

4.95 

0.52 
1.05 
1.57 
2.10 
2.62 
3.14 
3.67 
4.19 
4.72 
5.24 


0.55 
1.11 
1.66 
2.21 

2.77 
3.32 
3.87 
4.42 
4.98 
5.53 


0.58 

0.61 

1.16 

1.22 

1.75 

1.83 

2.33 

2.44 

2.91 

3.06 

3.49 

3.67 

4.07 

4.28 

4.66 

4.89 

5.24 

5.50 

5.82 

6.11 

0.64 
1.28 
1.92 
2.56 
3.20 
3.84 
4.48 
5.12 
5.76 
6.40 


0.67 
1.34 
2.01 
2.68 
3.35 
4.01 
4.68 
5.35 
6.02 
6.69 


0.70 
1.40 
2.09 
2.79 
3.49 
4.19 
4.89 
5.58 
6.28 
6.98 


0.73 
1.45 
2.18 
2.91 
3.64 
4.36 
5.09 
5.82 
6.54 
7.27 


0.76 
1.51 
2.27 
3.02 

3.78 
4.54 
5.29 
6.05 
6.80 
7.56 


0.79 
1.57 

2.36 
3.14 
3.93 
4.71 
5.50 
6.28 
7.07 
7.85 


0.82 
1.63 
2.45 
3.26 
4.08 
4.89 
5.71 
6.52 
7.34 
8.15 


0.84 
1.69 
2.53 
3.38 
4.22 
5.06 
5.91 
6.75 
7.60 
8.44 


0.87 
1.75 
2.62 
3.49 
4.37 
5.24 
6.11 
6.98 
7.86 
8.73 


o 

I> 

egree 

• 

Minutes 

45 

46  |  47   |  43    |  49   |  50  |   51 

52      53 

54 

55  |   56 

57      58 

59    60 

Dis.  in  ft. 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

1 

0.02 

2 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

3 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

4 

0.05 

0.05 

0.05 

0.06 

0.06 

0.06 

0.06 

0.06 

0.06 

0.06 

0.06 

0.07 

0.07 

0.07 

0.07 

0.07 

5 

0.07 

0.07 

0.07 

0.07 

0.07 

0.07 

0.07 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.09 

6 

0.08 

0.08 

0.08 

0.08 

0.09 

0.09 

0.09 

0.09 

0.09 

0.09 

0.10 

0.10 

0.13 

0.10 

0.10 

0.10 

7 

0.09 

0.09 

0.10 

0.10 

0.10 

0.10 

0.10 

0.11 

0.11 

0.11 

0.11 

0.11 

0.12 

0.12 

0.12 

0.12 

8 

0.10 

0.11 

0.11 

0.11 

0.11 

0.12 

0.12 

0.12 

0.12 

0.13 

0.13 

0.13 

0.13 

0.13 

0.14 

0.14 

9 

0.12 

0.12 

0.12 

0.13 

0.13 

0.13 

0.13 

0.14 

0.14 

0.14 

0.14 

0.15 

0.15 

0.15 

0.15 

0.16 

10 

0.13 

0.13 

0.14 

0.14 

0.14 

0.15 

0.15 

0.15 

0.15 

0.16 

0.16 

0.16 

0.17 

0.17 

0.17 

0.17 

20 

0.26 

0.27 

0.27 

0.28 

0.29 

0.29 

0.30 

0.30 

0.31 

0.31 

0.32 

0.33 

0.33 

0.34 

0.34 

0.35 

30 

0.39 

0.40 

0.41 

0.42 

0.43 

0.44 

0.45 

0.45 

0.46 

0.47 

0.48 

0.49 

0.50 

0.51 

0.51 

0.52 

40 

0.52 

0.54 

0.55 

0.56 

0.57 

0.58 

0.59 

0.61 

0.62 

0.63 

0.64 

0.65 

0.66 

0.67 

0.69 

0.70 

50 

0.65 

0.67 

0.68 

0.70 

0.71 

0.73 

0.74 

0.76 

0.77 

0.79 

0.80 

0.81 

0.83 

0.84 

0.86 

0.87 

60 

0.79 

0.80 

0.82 

0.84 

0.86 

0.87 

0.89 

0.91 

0.93 

0.94 

0.96 

0.98 

0.99 

1.01 

1.03 

1.05 

70 

0.92 

0.94 

0.96 

0.98 

1.00 

1.02 

1.04 

1.06 

1.08 

1.10 

1.12 

1.14 

1.16 

1.18 

1.20 

1.22 

80 

1.05 

1.07 

1.09 

1.12 

1.14 

1.16 

1.19 

1.21 

1.23 

1.26 

1.28 

1.30 

1 .33 

1 .35 

1.37 

1.40 

90 

1.18 

1.20 

1.23 

1.26 

1.28 

1.31 

1.34 

1.36 

1.39 

1.41 

1.44 

1.47 

1.49 

1.52 

1.54 

1.57 

100 

1.31 

1.34 

1.37 

1.40 

1.43 

1.45 

1.48 

1.51 

1.54 

1.57 

1.60 

1.63 

1.66 

1.69 

1.72 

1.75 

200 

2.62 

2.68 

2.73 

2.79 

2.85 

2.91 

2.97 

3.03 

3.08 

3.14 

3.20 

3.26 

3.32 

3.37 

3.43 

3.49 

300 

3.93 

4.01 

4.10 

4.19 

4.28 

4.36 

4.45 

4.54 

4.63 

4.71 

4.80 

4.89 

4.97 

5.06 

5.15 

5.24 

400 

5.24 

5.35 

5.47 

5.58 

5.70 

5.82 

5.94 

6.05 

6.17 

6.28 

6.40 

6.52 

6.63 

6.75 

6.86 

6.98 

500 

6.55 

6.69 

6.84 

6.98 

7.13 

7.27 

7.42 

7.57 

7.71 

7.86 

8.00 

8.15 

8.29 

8.44 

8.58 

8.73 

600 

7.85 

8.03 

8.20 

8.38 

8.55 

8.72 

8.90 

9.08 

9.25 

9.43 

9.60 

9.77 

9.95 

10.12 

10.30 

10.47 

700 

9.16 

9.37 

9.57 

9.77 

9.98 

10.18 

10.39 

10.59 

10.79 

11.00 

11.20 

11.40 

11.61 

11.81 

12.01 

12.22 

800 

10.47 

10.70 

10.94 

11.17 

11.40 

11.63 

11.87 

12.10 

12.34 

12.57 

12.80 

13.03 

13.26 

13.50 

13.73 

13.96 

900 

11.78 

12.04 

12.30 

12.56 

12.83 

13.09 

13.36 

13.62 

13.88 

14.14 

14.40 

14.66 

14.92 

15.18 

15.44 

15.71 

1000 

13.09 

13.38 

13.67 

13.96 

14.25 

14.54 

14.84 

15.13 

15.42 

15.71 

16.00 

16.29 

16.58 

16.87 

17.16 

17.45 

1    Degree 


Minutes 
Pis,  in  It. 

1 

2 

3 

4 

5 

6 

7 

8 

9 


10         11 


12 


13 


0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

G.02 

0.02 

0.02 

0.03 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

o.ol 

O.ol 

o.ol 

0.01 

0.04 

0.04 

0.04 

0.05 

0.05 

0.05 

0.05 

0.06 

0.03 

0.06 

0.06 

0.06 

0.06 

0.06 

0.06 

O.oii 

0.(10 

0.07 

0.07 

0.07 

0.07 

0.07 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

1  I.I  IS 

0.08 

0.08 

0.09 

0.09 

0.09 

0.09 

0.09 

0.09 

0.10 

0.10 

0.10 

n.10 

0.10 

0.10 

0.10 

0.11 

0.10 

0.1] 

0.11 

0.11 

0.11 

0.11 

0.12 

0.12 

0.12 

0.12 

0.12 

0.12 

0.13 

0.13 

0.12 

0.12 

0.13 

0.13 

0.13 

0.13 

o.i  3 

0.14 

0.14 

0.14 

0.14 

0.14 

(i.i:» 

0.15 

o.ll 

0.14 

0.14 

0.15 

0.15 

0.15 

0.15 

0.16 

o.lt; 

0.10 

0.16 

0.17 

0.17 

c.17 

0.16 

0.10 

0.16 

0.16 

0.17 

0.17 

0.17 

0.18 

0.18 

0.18 

0.18 

0.10 

o.l!) 

0.19 

10 
20 
30 
40 
50 
GO 
70 
80 
90 


0,18 

0.18 

0.18 

0.18 

0.19 

0.19 

0.19 

0.19 

0.20 

0.20 

0.20 

0.21 

0.21 

0.21 

0.35 

0.36 

0.3(3 

0.37 

0.37 

0.38 

0.38 

0.39 

0.40 

0.40 

0.41 

0.41 

0.42 

0.42 

0.52 

0.53 

0.54 

0.55 

0.50 

0.57 

0.58 

0.58 

0.59 

0.00 

0.01 

0.02 

0.03 

0.64 

O.70 

o.71 

0.72 

0.73 

0.74 

0.76 

0.77 

0.78 

0.79 

0.80 

0.81 

0.83 

0.84 

0.85 

0.87 

0.89 

0.90 

0.92 

0.93 

0.05 

0.9G 

o.07 

0.99 

1.00 

1.02 

1.03 

1.05 

1.06 

1.05 

1.07 

1.08 

1.10 

1.12 

1.13 

1.15 

1.17 

1.19 

1.20 

1.22 

1.24 

1.26 

1.27 

1.22 

1.24 

1.20 

1.28 

1.30 

1.32 

1.34 

1.30 

1.38 

1.40 

1.43 

1.45 

1.47 

1.49 

1.40 

1.42 

1.44 

1.47 

1.49 

1.51 

1.54 

1.56 

1.58 

1.01 

1.63 

1.65 

1.08 

1.70 

1.57 

1.60 

1.62 

1.65 

1.08 

1.70 

1.73 

1.75 

1.78 

1.81 

1.83 

1.86 

1.89 

1.91 

100 
200 
300 
400 
500 
600 
700 

800 

900 

1000 


1.75 

1.78 

1.80 

1.83 

1.86 

1.89 

1.92 

1.95 

1.98 

2.01 

2.04 

2.07 

2.10 

2.12 

2.15 

3.49 

3.55 

3.61 

3.67 

3.72 

3.78 

3.84 

3.90 

3.96 

4.01 

4.07 

4.13 

4.19 

4.25 

4.31 

5.24 

5.33 

5.41 

5.50 

5.59 

5.67 

5.76 

5.85 

5.93 

6.02 

6.11 

0.20 

6.29 

6.37 

(5.46 

6.98 

7.10 

7.22 

7.33 

7.45 

7.56 

7.68 

7.80 

7.91 

8.03 

8.14 

8.26 

8.38 

8.50 

8.(51 

8.73 

8.88 

9.02 

9.17 

9.31 

9.46 

9.00 

9.75 

9.89 

10.04 

10.18 

10.33 

10.48 

10.(52 

10.77 

10.47 

10.65 

10.82 

11.00 

11.17 

11.35 

11.52 

11.69 

11.87 

12.04 

12.22 

12.40 

12.57 

12.74 

12.92 

12.22 

12.43 

12.63 

12.83 

13.03 

13.24 

13.44 

13.64 

13.85 

14.05 

14.25 

14.46 

14.67 

14.87 

15.H7 

13.96 

14.20 

14.43 

14.66 

14.90 

15.13 

15.36 

15.59 

15.82 

16.06 

1(5.29 

10.58 

10.70 

16.99 

17.22 

15.71 

15.98 

16.24 

16.50 

16.76 

17.02 

17.28 

17.54 

17.80 

18.06 

18.32 

18.59 

18.8(5 

19.12 

19.38 

17.45 

17.75 

18.04 

18.33 

18.62 

18.91 

19.20 

19.49 

19.78 

20.07 

20.36 

20. 06 

20.95 

21.24 

21.53 

1  Decree 


Minutes 

30    |   31     |  32    |    33 

34  |    35 

36       37   |    38       39  |    40      41    [    42  |    43  |  44 

Dis.  m  ft. 

0.08 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

1 

0.03 

2 

0.O5 

0.05 

0.05 

0.05 

0.05 

0.0(5 

0.06 

0.06 

0.06 

0.06 

0.06 

0.0(5 

0.06 

0.0(5 

0.0(5 

3 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.09 

0.09 

0.09 

0.09 

0.09 

0.09 

0.09 

4 

0.10 

0.11 

0.11 

0.11 

0.11 

0.11 

0.11 

0.11 

0.11 

0.12 

0.12 

0.12 

0.12 

0.12 

0.12 

5 

0.13 

0.13 

0.13 

0.14 

0.14 

0.14 

0.14 

0.14 

0.14 

0.14 

0.15 

0.15 

0.15 

0.15 

0.15 

6 

0.10 

0.16 

0.1)5 

0.16 

0.16 

0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

0.18 

0.18 

0.18 

0.18 

7 

0.18 

0.19 

0.19 

0.19 

0.19 

0.19 

0.20 

0.20 

0.20 

0.20 

0.20 

0.21 

0.21 

0.21 

0.21 

8 

0.21 

0.21 

0.21 

0.22 

0.22 

0.22 

0.22 

0.23 

0.23 

0.23 

0.23 

0.24 

0.24 

0.24 

0.24 

9 

0.24 

0.24 

0.24 

0.24 

0.25 

0.25 

0.25 

0.25 

0.2(5 

0.2(5 

0.2(5 

0.26 

0.27 
0.30 

o.27 
0.80 

o.27 

10 

0.26 

0.26 

0.27 

0.27 

0.27 

0.28 

0.28 

0.28 

0.29 

0.29 

0.29 

0.29 

0.80 

20 

0.52 

0.58 

0.54 

0.51 

0.55 

0.55 

0.56 

0.56 

0.57 

0.58 

0.58 

0.59 

0.59 

0.60 

0.(51 

30 

0.79 

0.79 

0.80 

0.81 

0.82 

0.83 

0.84 

0.85 

0.86 

0.86 

0.87 

0.88 

0.89 

0.90 

0.91 

40 

1.05 

1.06 

1.07 

1.08 

1.09 

1.11 

1.12 

1.13 

1.14 

1.15 

1.16 

1.18 

1.19 

1.20 

1.21 

50 

1.81 

1 .8,2 

1.34 

1.35 

1.37 

1.38 

1.40 

1.41 

1.43 

1.44 

1.46 

1.47 

1.48 

1.50 

1.51 

00 

1.57 

1 .59 

1.61 

1.02 

1.(54 

1.(5(5 

1.68 

1.69 

1.71 

1.73 

1.75 

1.7(5 

1.78 

1.80 

1.82 

70 

1 .83 

1 .85 

1.87 

1.89 

1.91 

1.93 

1.96 

1.98 

2.00 

2.02 

2.04 

2.06 

2.08 

2.10 

2.12 

80 

2.10 

2.12 

2.14 

2.1(5 

2.19 

2.21 

2.28> 

2.26 

2.28 

2.30 

2.33 

2.35 

2.8,7 

2.40 

2.42 

90 

2.:  50 

2.8,8 

2.11 

2.44 

2,1(5 

2.49 

2.51 

2.54 

2.57 

2.59 

2.62 

2.05 

2.07 

2.70 

2.72 

1.IO 

2.02 

2.05 

2.68 

2.71 

2.74 

2.76 

2.79 

2.82 

2.85 

2.88 

2.91 

2.94 

2.97 

8.00 

8.08, 

2(iO 

5.21 

5.8,0 

5.35 

5.41 

5.47 

r>.:u\ 

5.5!) 

5.64 

5.70 

5.76 

5.82 

5.88 

5.94 

5.!  19 

0.O5 

300 

7.8(5 

7.94 

8.08 

8.12 

8.21 

8.2!) 

8.:  58 

8.17 

8.55 

8.64 

8.73 

8.82 

8.90 

8  99 

9.08 

4dO 

Id.  IS 

10.59 

10.71 

10.82 

10.94 

11.00 

11.17 

1 1 .29 

11.40 

11.52 

11.(54 

11.7(5 

11.87 

12.00 

12.10 

500 

13.10 

13.24 

18.89 

13.53 

13.68 

13.82 

13.97 

14.11 

14.26 

1  1,10 

11.55 

14.70 

14.84 

14.99 

15.1:; 

0(»0 

15.71 

15.89 

1(5.0(5 

10.24 

16.41 

L6.58 

10.7(5 

16.93 

17.11 

17.28 

17.4(5 

17.63 

17.81 

17.98 

18.16 

TOO 

is.:;:; 

18.54 

is. 71 

18.94 

19.15 

19.35 

19.55 

19.75 

19.96 

20.16 

20.37 

20.57 

20.78 

20.98 

21.18 

800 

20.95 

21.  is 

21,12 

21.05 

21.88 

22.11 

22.84 

22.58 

22.81 

23.04 

23.28 

23.51 

23.74 

28,.!  18 

24.21 

900 

23.57 

23.83 

24.09 

24.8,5 

21.02 

24.88 

25.14 

25,10 

25.6(5 

25.92 

2(5.19 

26.45 

26.71 

26.97 

27.28 

KKIO 

2(5.19 

20,  is 

20.77 

27.06 

27.35 

27.64 

27.93 

28.22 

28.51 

28.80 

29.10 

29.39 

2!>. 08 

2!)  97 

8,0.20 

1    Degree. 

Minutes 

15  |    16   | 

17 

18      19 

20       21       22 

23 

24    |   25 

26 

27    |   28 

29       30 

Pis.  in  it. 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.03 

0.03 

0.03 

0.03 

0.03 

1 

2 

0.04 

0.04 

0.04 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0  05 

3 

0.07 

0.07 

0.07 

0.07 

0.07 

0.07 

0.07 

0.07 

0.07 

0.07 

0.07 

0.08 

0.08 

0.08 

0.08 

0.08 

4 

O.OD 

0.09 

0.09 

0.09 

0.09 

0.09 

0.09 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

5 

0.11 

0.11 

o-ii 

0.11 

0.11 

0.12 

0.12 

0.12 

0.12 

0.12 

0.12 

0.13 

0.13 

0.13 

0.13 

0.13 

6 

0.13 

0.13 

0.13 

0.14 

0.14 

0.14 

0.14 

0.14 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.16 

0.16 

7 

0.15 

0.15 

0.16 

0.16 

0.16 

0.16 

0.16 

0.17 

0.17 

0.17 

0.17 

0.18 

0.18 

0.18 

0.18 

0.18 

8 

0.17 

0.18 

0.18 

0.18 

0.18 

0.19 

0.19 

0.19 

0.19 

0.20 

0.20 

0.20 

0.20 

0.20 

0.21 

0.21    j 

9 

0.20 

0.20 

0.20 

0.20 

0.21 

0.21 

0.21 

0.21 

0.22 

0.22 

0.22 

0.23 

0.23 

0.23 

0.23 

0.24 

10 

0.22 

0.22 

0.22 

0.23 

0.23 

0.23 

0.24 

0.24 

0.24 

0.24 

0.25 

0.25 

0.25 

0.26 

0.26 

0.26 

20 

0.44 

0.44 

0.45 

0.45 

0.46 

0.47 

0.47 

0.48 

0.48 

0.49 

0.49 

0.50 

0.51 

0.51 

0.52 

0.52 

30 

0.65 

0.66 

0.67 

0.68 

0.69 

0.70 

0.71 

0.72 

0.72 

0.73 

0.74 

0.75 

0.76 

0.77 

0.78 

0.79 

40 

0.87 

0.88 

0.90 

0.91 

0.92 

0.93 

0.94 

0.95 

0.97 

0.98 

0.99 

1.00 

1.01 

1.02 

1.04 

1.05 

50 

1.09 

1.11 

1.12 

1.13 

1.15 

1.16 

1.18 

1.19 

1.21 

1.22 

1.24 

1.25 

1.27 

1.28 

1.29 

1.31 

60 

1.31 

1.33 

1.34 

1.36 

1.38 

1.40 

1.41 

1.43 

1.45 

1.47 

1.48 

1.50 

1.52 

1.54 

1.55 

1.57 

70 

1.53 

1.55 

1.57 

1.59 

1.61 

1.63 

1.65 

1.67 

1.69 

1.71 

1.73 

1.75 

1.77 

1.79 

1.81 

1.83 

80 

1.75 

1.77 

1.79 

1.82 

1.84 

1.86 

1.89 

1.91 

1.93 

1.96 

1.98 

2.00 

2.02 

2.05 

2.07 

2.10 

90 

1.96 

1.99 

2.02 

2.04 

2.07 

2.10 

2.12 

2.15 

2.17 

2.20 

2.23 

2.25 

2.28 

2.30 

2.33 

2.36 

100 

2.18 

2.21 

2.24 

2.27 

2.30 

2.33 

2.36 

2.39 

2.42 

2.44 

2.47 

2.50 

2.53 

2.56 

2.59 

2.62 

200 

4.36 

4.42 

4.48 

4.54 

4.60 

4.66 

4.71 

4.77 

4.83 

4.89 

4.95 

5.00 

5.06 

5.12 

5.18 

5.24 

300 

6.55 

0.63 

6.72 

6.81 

6.89 

6.98 

7.07 

7.16 

7.25 

7.33 

7.42 

7.51 

7.59 

7.68 

7.77 

7.86    I 

400 

8.73 

8.84 

8.96 

9.08 

9.19 

9.31 

9.43 

9.54 

9.66 

9.78 

9.89 

10.01 

10.12 

10.24 

10.36 

10.48    ; 

500 

10.91 

11.06 

11.20 

11.35 

11.49 

11.64 

11.79 

11.93 

12.08 

12.22 

12.37 

12.51 

12.66 

12.80 

12.95 

13.10    ! 

600 

13.09 

13.27 

13.44 

13.61 

13.79 

13.97 

14.14 

14.32 

14.49 

14.66 

14.84 

15.01 

15.19 

15.36 

15.53 

15.71    ! 

700 

15.27 

15.48 

15.68 

15.88 

16.09 

16.30 

16.50 

16.70 

16.91 

17.11 

17.31 

17.51 

17.72 

17.92 

18.12 

18.33    | 

800 

17.46 

17.69 

17.92 

18.15 

18.38 

18.62 

18.86 

19.09 

19.32 

19.55 

19.78 

20.02 

20.25 

20.48 

20.71 

20.95    : 

900 

19.64 

19.90 

20.16 

20.42 

20.68 

20.95 

21.21 

21.47 

21.74 

22.00 

22.26 

22.52 

22.78 

23.04 

23.30 

23.57    ! 

1000 

21.82 

22.11 

22.40 

22.69 

22.98 

23.28 

23.57 

23.86 

24.15 

24.44 

24.73 

25.02 

25.31 

25.60 

25.89 

26.19    i 

1  Degree. 

1 

j    Minutes 

45 

46 

47    |  48    |  49   |  50  |   51 

52  |   53  |   54  |   55 

56  |  57  |   58      59      60 

Sis.  in  it. 
"       1~ 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03    i 

2 

0.06 

0.06 

0.06 

0.06 

0.06 

0.06 

0.06 

0.07 

0.07 

0.07 

0.07 

0.07 

0.07 

0.07 

0.07 

0.07    j 

3 

0.09 

0.09 

0.09 

0.09 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

4 

0.12 

0.12 

0.12 

0.13 

0.13 

0.13 

0.13 

0.13 

0.13 

0.13 

0.13 

0.14 

0.14 

0.14 

0.14 

0.14 

5 

0.15 

0.15 

0.16 

0.16 

0.16 

0.16 

0.16 

0.16 

0.16 

0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

6 

0.18 

0.19 

0.19 

0.19 

0.19 

0.19 

0.19 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.21 

0.21 

0.21 

7 

0.21 

0.22 

0.22 

0.22 

0.22 

0.22 

0.23 

0.23 

0.23 

0.23 

0.23 

0.24 

0.24 

0.24 

0.24 

0.24 

8 

0.24 

0.25 

0.25 

0.25 

0.25 

0.26 

0.26 

0.26 

0.26 

0.27 

0.27 

0.27 

0..27 

0.27 

0.28 

0.28 

9 

0.27 

0.28 

0.28 

0.28 

0.29 

0.29 

0.29 

0.29 

0.30 

0.30 

0.30 

0.30 

0.31 

0.31 

0.31 

0.31 

10 

0.31 

0.31 

0.31 

0.31 

0.32 

0.32 

0.32 

0.33 

0.33 

0.33 

0.33 

0.34 

0.34 

0.34 

0.35 

0.35 

20 

0.61 

0.62 

0.62 

0.63 

0.63 

0.64 

0.65 

0.65 

0.66 

0.66 

0.67 

0.68 

0.68 

0.69 

0.69 

0.70    j 

30 

0.92 

0.93 

0.93 

0.94 

0.95 

0.96 

0.97 

0.98 

0.99 

1.00 

LOO 

1.01 

1.02 

1.03 

1.04 

1.05 

40 

1.22 

1.23 

1.25 

1.26 

1.27 

1.28 

1.29 

1.30 

1.32 

1.33 

1.34 

1.35 

1.36 

1.37 

1.39 

1.40 

50 

1.53 

1.54 

1.56 

1.57 

1.59 

1.60 

1.62 

1.63 

1.64 

1.66 

1.67 

1.69 

1.70 

1.72 

1.73 

1.75 

60 

1.83 

1.85 

1.87 

1.89 

1.90 

1.92 

1.94 

1.96 

1.97 

1.99 

2.01 

2.03 

2.04 

2.06 

2.08 

2.10 

70 

2.14 

2.16 

2.18 

2.20 

2.22 

2.24 

2.26 

2.28 

2.30 

2.32 

2.34 

2.36 

2.38 

2.40 

2.42 

2.44 

80 

2.44 

2.47 

2.49 

2.51 

2.54 

2.56 

2.58 

2.61 

2.63 

2.65 

2.68 

2.70 

2.72 

2.75 

2.77 

2.79 

90 

2.75 

2.78 

2  80 

2.83 

2.85 

2.88 

2.91 

2.93 

2.96 

2.99 

3.01 

3.04 

3.06 

3.09 

3.12 

3.14 

100 

3.06 

3.08 

3.11 

3.14 

3.17 

3.20 

3.23 

3.26 

3.29 

3.32 

3-35 

3.38 

3.41 

3.43 

3.46 

3.49 

200 

6.11 

6.17 

6.23 

6.29 

6.34 

6.40 

6.46 

6.52 

6.58 

6.63 

6-69 

6.75 

6.81 

6.87 

6.93 

6.98 

300 

9.17 

9.25 

9.34 

9.43 

9.52 

9.60 

9.69 

9.78 

9.86 

9.95 

10-04 

10.13 

10.22 

10.30 

10.39 

10.48 

400 

12.22 

12.34 

12.45 

12.57 

12.69 

12.80 

12.92 

13.04 

13.15 

13.27 

13-38 

13.50 

13.62 

13.74 

13.85 

13.97 

500 

15.28 

15.42 

15.57 

15.72 

15.86 

16.01 

16.15 

16.30 

16.44 

16.59 

16.73 

16.88 

17.03 

17.17 

17.32 

17.46    i 

600 

18.33 

18.50 

18.68 

18.86 

19.03 

19.21 

19.38 

19.55 

19.73 

19.90 

20.08 

20.26 

20.43 

20.60 

20.78 

20.95 

700 

21.39 

21.59 

21.79 

22.00 

22.20 

22.41 

22.61 

22.81 

23.02 

23.22 

23.42 

23.63 

23.84 

24.04 

24.24 

24.44    1 

800 

24.44 

24.67 

24.90 

25.14 

25.38 

25.61 

25.84 

26.07 

26.30 

26.54 

26.77 

27.01 

27.24 

27.47 

27.70 

27.94    ! 

900 

27..50 

27.76 

28.02 

28.29 

28.55 

28.81 

29.07 

29.33 

29.59 

29.85 

30.11 

30.38 

30.65 

30.91 

31.17 

31.43 

1000 

30.55 

30.84 

31.13 

31.43 

31.72 

32.01 

32.30 

32.59  32.88 

33.17 

33.46 

33.76 

34.05 

34.34 

34.63 

34.92 

%t    Doffrocs. 
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0.03 

0.04 

0.04 

o.oi 

0.01 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.07 

0.07 

0.07 

0.(i7 

0.07 

0.H7 

0.117 

0.(17 

0.07 

0.<i8 

0.08 

0.08 

0.08 

0.08 

0.08 

0.10 

0.11 

ii.ll 

0.11 

0.11 

0.11 

0.11 

0.11 

0.11 

0.11 

0.11 

0.11 

0.12 

0.12 

0.12 

0.14 

0.14 

0.11 

0.14 

c.l  1 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.10 

0.17 

0.18 

0.18 

0.18 

0.18 

0.18 

0.18 

0.18 

0.19 

0.19 

0.19 

0.19 

0.19 

0.19 

0.20 

0.21 

0.21 

0.21 

0.21 

0.22 

0.22 

0.22 

0.22 

(i.22 

0.23 

0.23 

0.23 

0.23 

0.23 

0.23 

0.24 

0.25 

0.25 

0.25 

0.25 

0.25 

0.26 

0.20 

0.20 

0.20 

0.26 

0.27 

0.27 

0.27 

0.27 

0.28 

0.28 

0.28 

0.29 

0.20 

0.29 

0.29 

0.30 

0.30 

0.30 

0.3,0 

0.30 

0.31 

0.31 

0.31 

0.31 

0.32 

0.32 

ii  32 

0.32 

0.33 

0.33 

0.33 

0.34 

0.34 

0.34 

0.34 

0.35 

0.35 

0.35 

10 
20 
30 
40 
50 
00 
70 
80 
90 


0.35 

0.35 

0.3G 

0.36 

0.30 

0.36 

0.37 

0.37 

0.37 

0.38 

0.38 

0.38 

0.38 

0.39 

0.70 

0.70 

0.71 

0.72 

c.72 

0.73 

0.73 

0.74 

0.75 

0.75 

0.70 

0.70 

0.77 

0.77 

1.05 

1.06 

1.07 

1.07 

1.08 

1.09 

1.10 

1.11 

1.12 

1.13 

1.13 

1.14 

1.15 

1.16 

1.40 

1.11 

1.42 

i.43 

1.44 

1.46 

1.17 

1.48 

1.49 

1.50 

1.51 

1.52 

1  .:,  1 

1 .55 

1.75 

1.76 

1.78 

1.79 

1.80 

1.82 

1.83 

1.85 

1 .80 

1.88 

1.89 

1.91 

1.92 

1.94 

2.10 

2.11 

2.13 

2.15 

2.17 

2.18 

2.20 

2.22 

2.24 

2.25 

2.27 

2.29 

2.31 

2.32 

2.44 

2.46 

2.49 

2.51 

2.53 

2.55 

2.57 

2.59 

2.01 

2.63 

2.65 

2.67 

2.09 

2.71 

2.79 

2.82 

2.84 

2.86 

2.89 

2.91 

2.93 

2.96 

2.98 

3.00 

3.03 

3.05 

3.07 

3.10 

3.14 

3.17 

3.20 

3.22 

3.25 

3.27 

3.30 

3.33 

3.35 

3.38 

3.41 

3.43 

3.46 

3.48 

0.39 
0.78 
1.17 
1.50 
1.95 
2.31 
2.73 
3.12 
3.51 


100 
200 

3(H) 

400 
500 
000 
700 
800 
9O0 
1000 


3.49 
6.98 

Ki,18 
13.97 
17.46 
20.95 
21,14  24.65 
27.94  28.17 
31.43  31.09 
J4.92  35.21 


1  3.52 
7.04 

10.50 
14.08 
17.01 
21.13 


3.55  3.58 

7.10  7.16 

L0.65  10.74 

14.20  14.32 


17.75 
21.30 
24 .85 


17.90 
21.48 
25.06 


28.40  28.64 
31.95  32.22 
35.50  ,35.80 


3.61 

7.22 

10.83 

14.44 

18.05 
21.65 

25.20 
28.87 
32.48 
36.09 


3.04 
7.28 
10.91 
14.55 
18.19 
21 .83 
25.47 
29.10 
32.74 
36.38 


3.67 
7.33 
11.00 
14.07 
18.34 
22.00 
25.67 
29.34 
33.00 
36.67 


3.70 

7.39 

11.09 

14.78 
18.48 
22.18 
25.87 
29.57 
33.26 
36.96 


3.73 

3.75 

3.78 

7.45 

7.51 

7.57 

11.18 

11.26 

11.35 

14.90 

15.02 

15.13 

18.63 

18.77 

18.92 

22.35 

22.52 

22.70 

26.08 

26.28 

26.48 

29.80 

30.03 

30.26 

33.53 

33.79 

34.05 

37.25 

37.54 

37.83 

3.81 
7.02 
11.44 
15.25 
19.06 
22.87 
26.68 
30.50 
34.31 
38.12 


3.84 
7.68 
11.53 
15.37 
19.21 
23.05 
26.89 
30.74 
34.58 
38.42 


I  3.87 
7.74 
11.61 

115.48 
119.36 

23.23 
27.10 
[30.97 
34.84 
.38.71 


3.90 
7.80 
11/70 
15.60 
19.50 
23.40 
27.30 
31.20 
35.10 
39.00 


2   Decrees, 


Minutes  |  30    |  3 1    |  32    |    33   |    34  |    35    |    36  |    37   |   38  |    39  |    40  I    41    |    42  |    43 
Sis.  in  ft. 


0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.09 

0.09 

0.09 

0.09 

0.09 

0.09 

0.09 

0.09 

0.09 

0.09 

0.09 

0.(19 

0.09 

0.09 

0.13 

0.13 

0.13 

0.13 

0.13 

0.14 

0.14 

0.14 

0.14 

0.14 

0.14 

0.14 

0.14 

0.14 

0.18 

0.18 

0.18 

0.18 

0.18 

0.18 

0.18 

0.18 

0.18 

0.19 

0.19 

0.19 

0.19 

0.19 

0.22 

0.22 

0.22 

0.22 

0.22 

0.23 

0.23 

0.23 

0.23 

0.23 

0.23 

0.23 

0.24 

0.24 

0.26 

0.26 

0.27 

0.27 

0.27 

0.27 

0.27 

0.27 

0.28 

0.28 

0.28 

0.28 

0.28 

0.28 

0.31 

0.31 

0.31 

0.31 

0.31 

0.32 

0.32 

0.32 

0.32 

0.32 

0.33 

0.33 

0.33 

0.33 

0.35 

0.35 

0.35 

0.36 

0.36 

0.36 

0.36 

0.37 

0.37 

0.37 

0.37 

0.37 

0.38 

0.38 

0.39 

0.40 

0.40 

0.40 

0.40 

0.41 

0.41 

0.41 

0.41 

0.42 

0.42 

0.42 

0.42 

0.43 

10 
20 
30 
40 
50 
00 
70 
80 
90 


0.44 

0.44 

0,14 

0.45 

0.45 

0.45 

0.45 

0.46 

0.46 

0.46 

0.47 

0.47 

0.47 

0.47 

0.87 

0.88 

0.88 

0.89 

0.90 

0.90 

0.91 

0.91 

0.92 

0.93 

0.93 

0.94 

0.94 

0.95 

1.31 

1 .3,2 

1.33 

1.34 

1.34 

1.35 

1.36 

1.37 

1.38 

1.39 

1.40 

1.41 

1.41 

1.42 

1.75 

1.76 

1.77 

1.78 

1.79 

1.80 

1.82 

1.83 

1.84 

1.85 

1.86 

1.87 

1.89 

1.90 

2.18 

2.20 

2.21 

2.23 

2.24 

2.26 

2.27 

2.29 

2.30 

2.31 

2.33 

2.34 

2.36 

2.37 

2.02 

2.64 

2.05 

2.67 

2.09 

2.71 

2.72 

2.74 

2.70 

2.78 

2.79 

2.81 

2.83 

2.85 

3.06 

3.08 

3.10 

3.12 

3.14 

3.16 

3.18 

3.20 

3.22 

3.24 

3.26 

3.28 

3.30 

3.3,2 

3.49 

3.52 

3.54 

3.56 

3.59 

3.61 

3.03 

3.66 

3.68 

3.70 

3.73 

3.75 

3.77 

3.80 

3.92 

3.90 

3.98 

4.01 

4.03 

4.06 

4.09 

4.11 

4.14 

4.17 

4.19 

4.22 

4.24 

•1.27 

1.10 

200 
300 
400 

500 
OOO 
700 
800 

'. 

1000 


4 .37 

4,10 

4,12 

4.45 

I.I- 

4.51 

4.54 

4.57 

4.60 

4.63 

4.06 

4.69 

4.72 

4.75 

8.73 

8.79 

8.85 

S.91 

8.97 

9.02 

9.08 

0.11 

0.20 

9.20 

9.31 

9.37 

9.43 

9,19 

13.10 

13,.  19 

13.27 

13.30 

13,15 

13.54 

13.02 

13.71 

13.80 

13.88 

13.97 

14.06 

14.15 

11.24 

17, 16 

17.58 

17.70 

17.82 

17.03 

is.  ii:, 

18.10 

18.28 

IS, 10 

18.51 

18.63 

18.75 

is  so 

[8.98 

21.83 

21. OS 

22.12 

22.27 

22,12 

22.56 

22.71 

22.85 

23.00 

23.14 

2:1.29 

23.44 

23.58 

2::. 7:; 

26.20 

26.87 

26.54 

26.72 

20.00 

27.07 

27.25 

27,12 

27.59 

27.77 

27.91 

28.12 

28.30 

28. 17 

30.56 

30.77 

30.97 

31.18 

31.38 

31.58 

3,1.79 

3,1.0!) 

32.10 

3,2,10 

32.60 

32.81 

33.01 

33.22 

34.93 

35.16 

35.39 

35.63 

35.86 

36.10 

3,0.:;:; 

86.56 

36.79 

37.02 

37.26 

37.50 

37.73 

37.96 

39.29 

39.56  < 

39.82 

11.21 

10.09 

40.35 

40.01 

10.87 

ll.l:1, 

41.89 

H.65 

41.91 

42.18 

42.44 

12.71 

43.66 

13.95 

14.54 

14.83 

45.12 

45.41 

45.70 

45.99 

40.28 

10.57 

10.87 

47.16 

47,15 

0.05 
0.10 
0.14 
0.1!) 
0.24 
0.29 
0.33 
0.38 
0.43 

0.48 
0.95 
1.43 

1.91 
2.39 
2.86 
3.34 
3.82 
4.30 

■1.77 
9.55 
14.32 
19.10 
23.87 
28.64 
33.42 
38.19 
42.97 
17.71 


2    Degrees. 

Minutes 

15  |    16   |    17    |   18   |  19    |  20  |  21    |  22 

23  |  24 

25 

26 

27  |   28 

29 

30 

Dig.  in  ft 

1 

0.04 

0.04 

0,04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

2 

0.08 

0.08 

0  08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.09 

0.09 

0.09 

0.09 

0.09 

3 

0.12 

0.12 

0.12 

0.12 

0.12 

0.12 

0.12 

0.12 

0.12 

0.13 

0.13 

0.13 

0.13 

0.13 

0.13 

0.13 

4 

0.16 

0.1(5 

0.16 

0.16 

0.16 

0.16 

0.16 

0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

5 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.22 

0.22 

0.22 

6 

0.24 

0.24 

0.24 

0.24 

0.24 

0.24 

0.25 

0.25 

0.25 

0.25 

0.25 

0.26 

0.26 

0.26 

0.26 

0.26 

7 

0.28 

0.28 

0.28 

0.28 

0.28 

0.29 

0.29 

0.29 

0.29 

0.29 

0.30 

0.30 

0.30 

0.30 

0.30 

0.31 

8 

0.31 

0.32 

0.32 

0.32 

0.32 

0.33 

0.33 

0.33 

0.33 

0.34 

0.34 

0.34 

0.34 

0.34 

0.35 

0.35 

9 

0.35 

0.36 

0.36 

0.36 

0.36 

0.37 

0.37 

0.37 

0.37 

0.38 

0.38 

0.38 

0.39 

0.39 

0.39 

0.39 

10 
20 

30 
40 
50 
60 

70 
80 
90 


0.39 

0.40 

0.40 

0.40 

0.40 

0.41 

0.41 

0.41 

0.42 

0.42 

0.42 

0.43 

0.43 

0.43 

0.43 

0.44 

0.79 

0.79 

0.80 

0.80 

0.81 

0.82 

0.82 

0.83 

1.83 

0.84 

0.84 

0.85 

0.86 

0.86 

0.87 

0.87 

1.18 

1.19 

1.20 

1.20 

1.21 

1.22 

1.23 

1.24 

1.25 

1.26 

1.27 

1.28 

1.28 

1.29 

1.30 

1.31 

1.57 

1.58 

1.59 

1.61 

1.62 

1.63 

1.64 

1.65 

1.66 

1.68 

1.69 

1.70 

1.71 

1.72 

1.73 

1.75 

1.96 

1.98 

1.99 

2.01 

2.02 

2.04 

2.05 

2.07 

2.08 

2.10 

2.11 

2.13 

2.14 

2.15 

2.17 

2.18 

2.36 

2.37 

2.39 

2.41 

2.43 

2.45 

2.46 

2.48 

2.50 

2.51 

2.53 

2.55 

2.57 

2.58 

2.60 

2.62 

2.75 

2.77 

2.79 

2.81 

2.83 

2.85 

2.87 

2.89 

2.91 

2.93 

2.95 

2.98 

3.00 

3.02 

3.04 

3.06 

3.14 

3.17 

3.19 

3.21 

3.24 

3.26 

3.28 

3.31 

3.33 

3.35 

3.38 

3.40 

3.42 

3.45 

3.47 

3.49 

3.54 

3.56 

3.59 

3.61 

3.64 

3.67 

3.69 

3.72 

3.75 

3.77 

3.80 

3.83 

3.85 

3.88 

3.90 

3.93 

100 
200 
300 
400 
500 
600 
700 
800 
900 
1000 


3.93 

7.86 
11.79 
15.72 
19.65 
23.57 
27.50 
31.43 
35.36 
39.29 


3.96 
7.92 
11.87 
15.83 
19.79 
23.75 
27.71 
31.66 
3-5.62 
39.58 


3.99 
7.97 
11.96 
15.95 
19.94 
23.92 
27.91 
31.90 
35.88 
39.87 


4.02 
8.03 
12.05 
16.06 
20.08 
24.10 
28.11 
32.13 
!36.14 
140.16 


4.05 

8.09 

12.14 

16.18 
20.23 
24.28 
28.32 
32.37 
36.41 
40.46 


4.08 

8.15 

12.23 

16.30 

20.38 
24.45 
28.53 
32.60 
36.68 
40.75 


4.10 

8.21 
12.31 
16.42 
20.52 
24.62 
28.73 
32.83 
36.94 
41.04 


4.13 

8.27 
12.40 
16.53 
20.67 
24.80 
28.93 
33.06 
37.20 
41.33 


4.16 

8.32 
12.49 
16.65 
20.81 
24.97 
29.13 
33.30 
37.46 
41.62 


4.19 
8.38 
12.57 
16.76 
20.96 
25.15 
29.34 
33.53 
37.72 
41.91 


4.22 
8.44 
12.66 
16.88 
21.10 
25.32 
29.54 
33.76 
37.98 
42.20 


4.25 
8.50 
12.75 
17.00 
21.25 
25.50 
29.75 
34.00 
38.25 
42.50 


4.28 
8.56 
12.84 
17.11 
21.40 
25.67 
29.95 
34.23 
38.51 
42.79 


4.31 

8.62 
12.92 
17.23 
21.54 

25.85 
30.16 
34.46 

38.77 
43.08 


4.34 

8.67 
13.01 
17.35 
21.69 
26.02 
30.36 
34.70 
39.03 
43.37 


4.37 

8.73 
13.10 
17.46 
21.83 
26.20 
30.56 
34.93 
39.29 
43.66 


2   Degrees, 


Minutes     45       46      47       48       49 


50      5 1      52      53      54      55 


56 


57      58      59      60 


Pis,  in  ft. 

1 

2 
3 
4 

5 
6 

7 
8 
9 


0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.14 

0.14 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.16 

0.16 

0.19 

0.19 

0.19 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.21 

0.21 

0.21 

0.24 

0.24 

0.24 

0.24 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.26 

0.26 

0.26 

0.26 

0.29 

0.29 

0.29 

0.29 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.31 

0.31 

0.31 

0.31 

0.31 

0.34 

0.34 

0.34 

0.34 

0.34 

0.35 

0.35 

0.35 

0.35 

0.35 

0.36 

0.36 

0.36 

0.36 

0.36 

0.38 

0.39 

0.39 

0.39 

0.39 

0.40 

0.40 

0.40 

0.40 

0.41 

0.41 

0.41 

0.41 

0.41 

0.42 

0.43 

0.43 

0.44 

0.44 

0.44 

0.45 

0.45 

0.45 

0.45 

0.46 

0.46 

0.46 

0.46 

0.47 

0.47 

0.05 
0.10 
0.16 
0.21 
0.26 
0.31 
0.37 
0.42 
0.47 


10 
20 

30 
40 
50 

60 
70 
80 
90 


0.48 

0.48 

0.49 

0.49 

0.49 

0.49 

0.50 

0.50 

0.50 

0.51 

0.51 

0.51 

0.52 

0.52 

0.52 

0.96 

0.97 

0.97 

0.98 

0.98 

0.99 

1.00 

1.00 

1.01 

1.01 

1.02 

1.02 

1.03 

1.04 

1.04 

1.44 

1.45 

1.46 

1.47 

1.48 

1.48 

1.49 

1.50 

1.51 

1.52 

1.53 

1.54 

1.55 

1.55 

1.56 

1.92 

1.93 

1.94 

1.96 

1.97 

1.98 

1.99 

2.00 

2.01 

2.03 

2.04 

2.05 

2.06 

2.07 

2.08 

2.40 

2.42 

2.43 

2.45 

2.46 

2.47 

2.49 

2.50 

2.52 

2.53 

2.55 

2.56 

2.58 

2.59 

2.61 

2.88 

2.90 

2.92 

2.93 

2.95 

2.97 

2.99 

3.00 

3.02 

3.04 

3.06 

3.07 

3.09 

3.11 

3.13 

3.36 

3.38 

3.40 

3.42 

3.44 

3.46 

3.48 

3.51 

3.53 

3.55 

3.57 

3.59 

3.61 

3.63 

3.65 

3.84 

3.87 

3.89 

3.91 

3.94 

3.96 

3.98 

4.01 

4.03 

4.05 

4.08 

4.10 

4.12 

4.15 

4.17 

4.32 

4.35 

4.38 

4.40 

4.43 

4.45 

4.48 

4.51 

4.53 

4.56 

4.59 

4.61 

4.64 

4.66 

4.69 

0.52 
1.05 
1.57 
2.10 
2.62 
3.14 
3.67 
4.19 
4.72 


100 

200 
300 
400 
500 
600 
700 
800 
900 
1000 


4.80 

9.61 

14.41 

19.21 

24.02 
28.82 
33.62 
38.42 
43.23 
48.03 


4.83 
9.66 
14.50 
19.33 
24.16 
28.99 
33.82 
38.66 
43.49 
48.32 


4.86 
9.72 
14.59 
19.45 
24.31 
29.17 
34.03 
38.90 
43.76 
48.62 


4.89 
9.78 
14.67 
19.56 
24.46 
29.35 
34.24 
39.13 
44.02 
48.91 


4.92 
9.84 
14.76 
19.68 
24.60 
29.52 
34.44 
39.36 
44.28 
49.20 


4.95 
9.90 
14.85 
19.80 
24.75 
29.69 
34.64 
39.59 
44.54 


4.98 

9.96 

14.93 

19.91 

24.89 
29.87 
34.85 
39.82 
44.80 


49.49  149. 


5.01 
10.02 
15.02 
20.03 
25.04 
30.05 
35.06 
40.06 
45.07 
50.08 


5.04 
10.07 
15.11 
20.15 
25.19 
30.22 
35.26 
40.30 
45.33 
50.37 


5.07 
10.13 
15.20 
20.26 
25.33 
30.40 
35.46 
40.53 
45.59 
50.66 


5.10 
10.19 
15.29 

20.38 
25.48 
30.57 
35.67 
40.76 
45.86 
50.95 


5.12 
10.25 
15.37 
20.50 
25.62 
30.74 
35.87 
40.99 
46.12 
51.24 


5.15 
10.31 
15.46 
20.61 
25.77 
30.92 
36.07 
41.22 
46.38 
51.53 


5.18 
10.36 
15.55 
20.73 
25.91 
31.09 
36.27 
41.46 
46.64 
51.82 


-5.21 
10.42 
15.64 
20.85 
26.06 
31.27 
36.48 
41.70 
46.91 
52.12 


5.24 
10.48 
15.72 
20.96 
26.21 
31.45 
36.69 
41.93 
47.17 
52.41 


3     I  >o<>v<m*s;. 

Klantea 

O          1      |    2         3     |    4          5        G         7 

8 

9 

hoi    .1 

.2 

13       14 

Liz.  init 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0...5 

0.05 

0.05 

0.06 

0.06 

on,; 

0.00 

0.06 

0.06 

1 

2 

•  Ml 

c.ll 

o.ll 

0.11 

o.ll 

o.ll 

o.ll 

o.ll 

o.ll 

o.ll 

o.ll 

0.11 

0.11 

o.ll 

o.ll 

3 

0.16 

0.16 

0.16 

0.16 

O.10 

0.10 

0.16 

o.hi 

0.10 

0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

4 

0.21 

ii.2l 

0.21 

0.21 

0.21 

0.22 

0.22 

0.22 

0.22 

0.22 

0.22 

0.22 

0.22 

0.22 

0.23 

5 

0.26 

0.26 

0.26 

0.27 

0.27 

0.27 

0.27 

0.27 

0.27 

0.28 

0.28 

0.28 

0.2S 

0.28 

0.28 

G 

0.31 

0.32 

0.1 32 

0.32 

0.32 

0.32 

0.02 

0.33 

0.2,2 

0.33 

0.33 

0.33 

0.2,4 

0.34 

0.34 

7 

0.37 

0.37 

0.37 

0.37 

0.37 

0.2,8 

0.2S 

0.38 

0.38 

0.:',!) 

0.39 

0.39 

0.39 

0.39 

0.40 

8 

0.42 

0.12 

0.42 

O.I2, 

0.12, 

0,13 

0.43 

o,14 

o.ll 

0,14 

0,11 

0.44 

0.15 

O.I5 

0.45 

9 

0.47 

0,17 

0.48 

0.48 

('.is 

o,18 

0.10 

0,19 

O.l!) 

0.5O 

0.50 

n.:<> 

0.50 

0.51 

0.51 

10 

0.52 

0.53 

0.53 

0.53 

0.54 

0.54 

0.51 

0.54 

0.55 

0  55 

0.55 

0.50 

0.50 

0.50 

0.50 

20 

1.05 

1.05 

1.06 

1.07 

1.07 

1.08 

1.08 

1J  '9 

1.09 

l.lo 

1.11 

1.11 

1.12 

1.12 

1.13 

30 

1 .57 

1 .58 

1.59 

l.i  in 

1.61 

1.02 

1.02 

1.03 

1.(14 

1.05 

1.00 

1.07 

1.08 

1.C9 

1.0!» 

40 

2.10 

2.11 

2.12 

2.13 

2.14 

2.15 

2.17 

2.  is. 

2.19 

2.20 

2.21 

2.22 

2.2  1 

2.25 

2.26 

50 

2.62 

2.64 

2.H5 

2.66 

2.H8 

2.09 

2.71 

2.72 

2.74 

2.75 

2.77 

2.78 

2. so 

2. si 

2.82 

60 

3.14 

3.16 

3.18 

3.20 

3.21 

2,. 23 

3.25 

3.27 

3.28 

3.2,0 

3.32 

3.34 

3.35 

2,2,7 

2,2,9 

70 

3.07 

3.09 

3.71 

3.73 

2,. 75 

3.77 

3.79 

3.81 

3.S3 

2,, -5 

3.87 

3.89 

3.91 

3.93 

3.95 

80 

•1.1!) 

4.22 

4.24 

4.20 

4.29 

•1.31 

4.33 

4.36 

4.38 

4.40 

4,13 

4.45 

4.47 

4.50 

4.52 

90 

•1.72 

4.74 

4.77 

4.80 

4  .82 

4.85 

4.87 

4.90 

4.93 

4.95 

4.98 

5.01 

5.03 

5.06 

5.08 

100 

5.24 

5.27 

5.30 

5.33 

5.3G 

5.39 

5.42 

5.45 

5.47 

5.50 

5.:3 

5.50 

5.59 

5.02 

5.05 

200 

10.48 

10.54 

lll.OO 

10.66 

K».7l 

10.77 

10.83 

10.89 

10.!  (5 

11.01 

11.07 

11.12 

11.18 

11.24 

11.2,0 

300 

15.72 

15.81 

15.90 

15.98 

Ki.07 

10.10 

10.25 

10.2,4 

10.42 

10.51 

10. CO 

16.69 

10.77 

10. SO 

10.95 

400 

20.96 

21.08 

21.20 

21.31 

21.13 

21.55 

21.66 

21.78 

21.90 

22.01 

22.13 

22.25 

22.30 

22.48 

22.«i0 

51)0 

26.21 

20.35 

20.50 

20.04 

20.79 

26.94 

27.08 

27.23 

27.2,7 

27.52 

27.07 

27.S1 

27.96 

28.10 

600 

31.45 

31.62 

2,1.79 

2,1.97 

32.14 

32.32 

2,2.50 

2,2.07 

32.84 

2,2,.  02 

33.20 

2,2.2,7 

33.55 

33.72 

33.89 

700 

36.69 

36.89 

37.09 

37.2,0 

2,7.50 

37.71 

37.91 

38.12 

3S.22 

38.52 

3S.73 

38.93 

39.14 

39.34 

2,9.54 

800 

41.03 

12.10 

12.2,9 

12.H2 

12.86 

13.10 

43.33 

43.56 

43.79 

4  1.02 

44.26 

44.50 

44.73 

44.96 

45.19 

9(>0 

17.17 

17.1:5 

17.09 

17.95 

48.21 

18.48 

48.74 

40.01 

49.27 

49.53 

49, SO 

5o.Oi; 

50.32 

50.58 

50.84 

1000 

~>2.ll 

52.70  1 

52.99  1 

53.28 

53.57 

53.87 

54. 10 

51,15 

54.74 

55.03 

55.33 

55.62 

55.91 

56.20 

50,19 

.— a 

3   iOeg-re 

es. 

Minutes 

30  |  31 

32       33    |  C4       35    I    36 

37 

38 

39 

40  |    41 

42 

43  !  44 

Lis.  in  ft. 

0.06 

0.00 

0.06 

o.oo 

0.00 

0.0G 

0.0G 

0.00 

0.OG 

0.0G 

0.0G 

o.oo 

0.00 

o.oo 

0.07 

1 

2 

0.12 

0.12 

C.12 

0.12 

0.13 

0.13 

0.13 

0.12, 

0.13 

0.13 

0.13 

0.13 

0.13 

0.13 

0.13 

3 

0.18 

0.18 

0.19 

0.19 

0.19 

0.19 

0.19 

0.19 

0.19 

0.19 

0.19 

0.19 

0.19 

0.20 

0.20 

4 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.26 

0.20 

0.20 

0.20 

0.2' 1 

O.20 

5 

0.31 

0.31 

0.31 

0.2,1 

0.21 

0.31 

0.2,2 

0.32 

0.32 

0.2,2 

0.32 

0.32 

0.2,2 

0.33 

0.2,3 

6 

0.37 

0.2.7 

0.2,7 

0.37 

0.2,7 

0.38 

0.38 

0.38 

0.38 

0.2,8 

0.38 

0.2,9 

0.39 

0.2,9 

0.2,9 

7 

0.43 

H.I2) 

0,13 

0.43 

0,14 

0,11 

0.44 

0,14 

0.14 

0,15 

0.45 

0.15 

0.45 

0.46 

0,10 

8 

0,10 

0,19 

0.19 

0.50 

0.50 

0.50 

0.50 

0.51 

0,11 

0.51 

0.51 

0.52 

0.52 

052 

0.52 

9 

0.55 

0.55 

o.:,o 

0.50 

0.50 

0.50 

0.57 

0.57 

0.57 

0.57 

0.58 

0.58 

0.58 

0.59 

0.59 

10 

0.01 

0.01 

0.02 

0.02 

0.02 

0.03 

0.03 

0.63 

0.64 

0.64 

0.04 

0.64 

0.(15 

0.O5 

0.05 

20 

1 .22 

1.23 

1 .24 

1 .24 

1 .25 

1 .25 

1 .26 

1.26 

1.27 

1.28 

1.28 

1 .29 

1.29 

1.20 

1.2,1 

30 

1 .83 

L.84 

1 .85 

1.80 

1 .87 

1.88 

1 .89 

1.90 

1.91 

120 

1.92 

1.93 

1.94 

1.95 

1.00 

40 

2,15 

2,10 

2,17 

2.48 

2,19 

2.50 

2.52 

2.53 

2.54 

2.55 

2.56 

2.58 

2.59 

2.00 

2.01 

50 

3.06 

3.07 

3.09 

3.10 

3.12 

3.13 

3.15 

3.16 

3.18 

3.19 

2,.  20 

3.22 

2,22, 

2,25 

2,20 

60 

3.67 

3.G9 

2.71 

2,. 72 

3.74 

2,. 70 

3.77 

3.79 

3.81 

3.83 

3.84 

3.86 

3.90 

2,02 

7" 

•1.28 

•1.2,0 

•1.22 

•1.2,1 

4.36 

•I.2S 

•1,10 

4,12 

4.44 

4,17 

4.49 

4.51 

4.:  3 

4.55 

4.57 

4.89 

•1  02 

4.94 

4.00 

4.!  '9 

5.01 

5.03 

5.00 

5.08 

5.10 

5.13 

5.15 

5.17 

5.20 

5.22 

90 

5.50 

5.53 

5.50 

5.58 

5.01 

5.(14 

5.66 

5.(19 

5.72 

5.74 

5.77 

5.79 

5.82 

5.85 

5.87 

lull 

0.12 

0.15 

0.18 

0.20 

0.23 

0.20 

0.29 

0  32 

0.25 

0.28 

0.41 

6.44 

G.47 

0.50 

6  ':; 

200 

12.23 

12.29 

12.25 

12,11 

12,17 

12.52 

12.:  8 

12.04 

12.70 

12.76 

12.82 

12.88 

12.93 

12.99 

12,05 

300 

18.35 

18.44 

is.:,:; 

is. Ill 

18.70 

is. 7!) 

18.87 

is. 00 

19.05 

19.14 

10  22 

19.31 

19.40 

19.49 

400 

24.46 

2-1.70 

24.82 

24.93 

25.05 

25.10 

25.28 

25,10 

25.52 

25.63 

25.75 

25.87 

25.98 

20.10 

500 

30.73 

30.88 

2,  l.( '2 

31.17 

31.31 

2,1,10 

31.01 

21.75 

31 .90 

32.04 

2,2.19 

2,2.2,4 

22. 18 

32.63 

Cl  HI 

36.70 

37.05 

37.22 

2,7,10 

37.57 

2,7.75 

37.93 

38.10 

38.27 

38.45 

38.63 

38.80 

38.98 

39.15 

Tun 

12.81 

(3.02 

43.23 

43.43 

43.C3 

43.83 

44.04 

■1  1 .25 

44,15 

44.65 

44.86 

45.07 

45.27 

45.47 

C.i  8 

(8.93 

•1!>. 10 

49.40 

49.63 

19.86 

50.10 

50.33 

50.57 

50.80 

51.03 

51.20 

51.50 

51.74 

51 .97 

52.20 

poo 

55.04 

55.31 

55.58 

55.84 

50.10 

56.36 

56.62 

56.89 

57.15 

57.41 

57.07 

57.94 

58.20 

58.46 

58.73 

1000 

61.16 

61.45 

01.75 

ii2.nl 

02.23 

02.02 

62.91 

63.21 

63.50 

03.79 

(14.08 

64.38 

64.67 

64.96 

05.25 

3    Decrees. 


Minutes     (5  I    16       17 


18 


20 


21 


22 


23 


24       25 


26 


27 


28 


29 


30 


Dig.  in  ft. 


0.06 
0.11 
0.17 
0.23 
0.28 
0.34 
0.40 
0.45 
0.51 


0.06 
0.11 
0.17 
0.23 
0.29 
0.34 
0.40 
0.46 
0.51 


0.06 
0.11 
0.17 
0.23 
0.29 
0.34 
0.40 
0.46 
0.52 


0.06 
0.12 
0.17 
0.23 
0.29 
0.35 
0.40 
0.46 
0.52 


0.06 
0.12 
0.17 
0.23 
0.29 
0.35 
0.41 
0.46 
0.52 


0.06 
6.12 
0.17 
0.23 
0.29 
0.35 
0.41 
0.47 
0.52 


0.06 
0.12 
0.18 
0.23 
0.29 
0.35 
0.41 
0.47 
0.53 


0.06 
0.12 
0.18 
0.24 
0.29 
0.35 
0.41 
0.47 
0.53 


0.06 
0.12 
0.18 
0.24 
0.30 
0.35 
0  41 
0.47 
0.53 


0.06 
0.12 
0.18 
0.24 
0.30 
0.36 
0.42 
0.48 
0.53 


0.06 
0.12 
0.18 
0.24 
0.30 
0.36 
0.42 
0.48 
0.54 


0.06 
0.12 
0.18 
0.24 
0.30 
0.36 
0.42 
0.48 
0.54 


0.06 
0.12 
0.18 
0.24 
0.30 
0.36 
0.42 
0.48 
0.54 


0.06 
0.12 
0.18 
0.24 
0.30 
0.36 
0.42 
0.48 
0.55 


0.06 
0.12 
0.18 
0.24 
0.30 
0.37 
0.43 
0.49 
0.55 


0.06 
Q.12 
0.18 
0.24 
0.31 
0.37 
0.43 
0.49 
0.55 


10 
20 
30 
40 
50 
60 
70 
80 
90 


0.57 

0.57 

0.57 

0.58 

0.58 

0.58 

0.59 

0.59 

0.59 

0.59 

0.60 

0.60 

0.60 

0.61 

0.61 

1.14 

1.14 

1.15 

1.15 

1.16 

1.16 

1.17 

1.18 

1.18 

1.19 

1.19 

1.20 

1.21 

1.21 

1.22 

1.70 

1.71 

1.72 

1.73 

1.74 

1.75 

1.76 

1.76 

1.77 

1.78 

1.79 

1.80 

1.81 

1.82 

1.83 

2.27 

2.28 

2.29 

2.31 

2.32 

2.33 

2.34 

2.35 

2.36 

2.38 

2.39 

2.40 

2.41 

2.42 

2.43 

2.84 

2.85 

2.87 

2.88 

2.90 

2.91 

2.93 

2.94 

2.96 

2.97 

2.99 

3.00 

3.01 

3.03 

3.04 

3.41 

3.42 

3.44 

3.46 

3.48 

3.49 

3.51 

3.53 

3.55 

3.56 

3.58 

3.60 

3.62 

3.63 

3.65 

3.97 

4.00 

4.02 

4.04 

4.06 

4.08 

4.10 

4.12 

4.14 

4.16 

4.18 

4.20 

4.22 

4.24 

4.26 

4.54 

4.57 

4.59 

4.61 

4.64 

4.66 

4.68 

4.71 

4.73 

4.75 

4.78 

4.80 

4.82 

4.85 

4.87 

5.11 

5.14 

5.16 

5.19 

5.22 

5.24 

5.27 

5.29 

5.32 

5.35 

5.37 

5.40 

5.43 

5.45 

5.48 

0.61 
1.22 

1.83 
2.45 
3.06 
3.67 
4.28 
4.89 
5.50 


100 
200 
300 
400 
500 
600 
700 
800 
900 
1000 


5.68 
11.36 
17.03 
22.71 
28.39 
34.07 
39.75 
45.42 
51.10 
56.78 


5.71 
11.42 
17.12 

22.83 
28.54 
34.25 
39.96 
45.66 
51.37 
57.08 


5.74 
11.47 
17.21 

22.95 
28.69 
34.42 
40.16 
45.90 
51.63 
57.37 


5.77 
11.53 
17.30 
23.06 
28.83 
34.60 
40.36 
46.13 
51.89 
57.66 


5.80 
11.59 
17.39 
23.18 
28.98 
34.77 
40.57 
46.36 
52.16 
57.95 


5.82 
11.65 
17.47 
23.30 
29.12 
34.94 
40.77 
46.59 
52.42 
58.24 


5.85 
11.71 
17.56 
23.42 
29.27 
35.12 
40.98 
46.83 
52.69 
58.54 


5.88 
11.77 
17.65 
23.53 
29.42 
35.30 
41.18 
47.06 
52.95 
58.83 


5.91 
11.82 
17.74 

23.65 
29.56 
35.47 
41.88 
47.30 
53.21 
59.12 


5.94 
11.88 
17.82 
23.76 
29.71 
35.65 
41.59 
47.53 
53.47 
59.41 


5.97 
11.94 
17.91 

23.88 
29.85 
35.82 
41.79 
47.76 
53.73 
59.70 


6.00 
12.00 
18  00 
24.00 
30.00 
35.99 
41.99 
47.99 
53.99 
59.99 


6.03 
12.06 
18.09 
24.12 

30.15 
36.17 
42.20 

48.23 
54.26 
60.29 


6.06 
12.12 
18.17 
24.23 

30.29 
36.35 
42.41 

48.46 
54.52 
60.58 


6.09 
12.17 
18.26 
24.35 
30.44 
36.52 
42.61 
48.70 
54.78 
60.87 


6.12 
12.23 

18.35 
24.46 
30.58 
36.70 
42.81 
48.93 
55.04 
61.16 


3   Degrees. 


Minutes      45      46      47      48      49      50 


51 


52 


53 


54      55      56      57      58      59      60 


Dis.  in  ft 


0.07 
0.13 
0.20 
0.26 
0.33 
0.39 
0.46 
0.52 
0.59 


0.07 
0.13 
0.20 
0.26 
0.33 
0.40 
0.46 
0.53 
0.59 


0.07 
0.13 
0.20 
0.26 
0.33 
0.40 
0.46 
0.53 
0.60 


0.07 
0.13 
0.20 
0.27 
0.33 
0.40 
0.46 
0.53 
0.60 


0.07 
0.13 
0.20 
0.27 
0.33 
0.40 
0.47 
0.53 
0.60 


0.07 
0.13 
0.20 
0.27 
0.34 
0.40 
0.47 
0.54 
0.60 


0.07 
0.13 
0.20 
0.27 
0.34 
0.40 
0.47 
0.54 
0.61 


0.07 
0.14 
0.20 
0.27 
0.34 
0.41 
0.47 
0.54 
0.61 


0.07 
0.14 
0.20 
0.27 
0.34 
0.41 
0.48 
0.54 
0.61 


0.07 
0.14 
0.20 
0.27 
0.34 
0.41 
0.48 
0.55 
0.61 


0.07 
0.14 
0.21 
0.27 
0.34 
0.41 
0.48 
0.55 
0.62 


0.07 
0.14 
0.21 
0.28 
0.34 
0.41 
0.48 
0.55 
0.62 


0.07 
0.14 
0.21 
0.28 
0.35 
0.41 
0.48 
0.55 
0.62 


0.07 
0.14 
0.21 
0.28 
0.35 
0.42 
0.49 
0.55 
0.62 


0.07 
0.14 
0.21 
0.28 
0.35 
0.42 
0.49 
0.56 
0.63 


0.07 
0.14 
0.21 
0.28 
0.35 
0.42 
0.49 
0.56 
0.63 


10 

20 
30 
40 
50 
60 
70 
80 
90 


100 
200 
300 
400 
500 
600 
700 
800 
900 
1000 


0.66 

0.66 

0.66 

0.66 

0.67 

0.67 

0.67 

0.68 

0.C8 

0.68 

0.68 

0.69 

0.69 

0.69 

0.70 

1.31 

1.32 

1.32 

1.33 

1.33 

1.34 

1.35 

1.35 

1.36 

1.36 

1.37 

1.38 

1.38 

1.39 

1.39 

1.97 

1.98 

1.98 

1.99 

2.00 

2.01 

2.02 

2.03 

2.04 

2.05 

2.05 

2.06 

2.07 

2.08 

2.09 

2.62 

2.63 

2.65 

2.66 

2.67 

2.68 

2.69 

2.70 

2.72 

2.73 

2.74 

2.75 

2.76 

2.77 

2.79 

3.28 

3.29 

3.31 

3.32 

3.34 

3.35 

3.37 

3.38 

3.39 

3.41 

3.42 

3.44 

3.45 

3.47 

3.48 

3.93 

3.95 

3.97 

3.99 

4.00 

4.02 

4.04 

4.06 

4.07 

4.09 

4.11 

4.13 

4.14 

4.16 

4.18 

4.59 

4.61 

4.63 

4.65 

4.67 

4.69 

4.71 

4.73 

4.75 

4.77 

4.79 

4.81 

4.83 

4.85 

4.87 

5.24 

5.27 

5.29 

5.31 

5.34 

5.36 

5.38 

5.41 

5.43 

5.45 

5.48 

5.50 

5.52 

5.55 

5.57 

5.90 

5.93 

5.95 

5.98 

6.00 

6.03 

6.06 

6.08 

6.11 

6.14 

6.16 

6.19 

6.21 

6.24 

6.27 

6.55 
13.11 
19.66 
26.22 
32.77 
39.32 
45.88 
52.43 
58.99 
65.54 


6.58 
13.17 
19.75 
26.34 
32.92 
39.50 
46.09 
52.67 
59.26 
65.84 


6.61 
13.23 
19.84 
26.45 
33.07 
39.68 
46.29 
52.90 
59.52 
66.13 


6.64 
13.28 
19.93 
26.57 
33.21 
39.85 
46.49 
53.14 
59.78 
66.42 


6.67 
13.34 
20.01 
26.68 
33.36 
40.03 
46.70 
53.37 
60.04 
66.71 


6.70 
13.40 
20.10 
26.80 
33.50 
40.20 
46.90 
53.60 
60.30 
67.00 


6.73 
13.46 
20.19 
26.92 
33.65 
40.38 
47.11 
53.84 
60.57 
67.30 


6.76 
13.52 

20.28 
27.04 
33.80 
40.55 
47.31 
54.07 
60.83 
67.59 


6.79 
13.58 
20.36 
27.15 
33.94 
40.73 
47.52 
54.30 
61.09 
67.88 


6.82 
13.63 
20.45 
27.27 
34.09 
40.90 
47.72 
54.54 
61.35 
68.17 


6.85 
13.69 
20.54 
27.38 
34.23 
41.08 
47.92 
54.77 
61.61 
68.46 


6.88 
13.75 
20.63 
27.50 
34.38 
41.26 
48.13 
55.01 
61.88 
68.76 


6.91 
13.81 
20.72 
27.62 
34.53 
41.43 
48.34 
55.24 
62.15 
69.05 


6.93 
13.87 
20.80 
27.74 
34.67 
41.60 
48.54 
55.47 
62.41 
69.34 


6.96 
13.93 

20.89 
27.85 
34.82 
41.78 
48.74 
55.70 
62.67 
69.63 


0.70 
1.40 
2.10 
2.80 
3.50 
4.20 
4.90 
5.59 
6.29 


6.99 
13.99 
20.98 
27.97 
34.97 
41.96 
48.95 
55.94 
62.94 
69.93 


Minutes 

Pis,  in  ft" 

1 
2 
3 
4 
5 
0 
7 
8 
9 


4    Decrees. 

5     I     6  7  8 


to 


i  i 


12 


.3    I 


0.07 

0.07 

0.07 

0.07 

0.07 

0.07 

0.07 

0.07 

0.14 

0.14 

0.14 

•  Ml 

0.14 

0.14 

•  Ml 

0.14 

0.21 

0.21 

0.21 

0.21 

0.2 1 

0.21 

0.22 

0.22 

0.28 

0.28 

0.28 

0.28 

0.28 

0.29 

0.29 

0.29 

0.35 

0.35 

0.35 

ii.:i;, 

0.36 

0.36 

0.36 

0.36 

0.42 

0.42 

0.42 

0.42 

0.43 

0.43 

0.43 

0,13 

0.49 

0.49 

0.49 

0.50 

0.50 

0.50 

0.50 

0.50 

0.56 

0.56 

0.56 

0.57 

0.57 

0.57 

0.57 

0.58 

0.63 

0.63 

0.G3 

0.64 

0.64 

0.64 

0.65 

0.65 

0.07 
o.ll 
0.22 
0.29 
0.30 

ii.::; 
0.51 
0.58 

0.ii5 


0.07 
0.15 
i'.22 
0.20 
0.36 
•  Ml 
0.51 

0.58 

0.1  5 


0.07 

0.07 

0.07 

0.07 

0.15 

0.15 

0.15 

0.15 

(i.22 

0.22 

0.22 

0.22 

0.29 

0.20 

0.29 

11.20 

0.2,0 

0.36 

0.30 

0.37 

0,11 

0.44 

0,11 

0.44 

0.51 

0.51 

0.51 

0..V2 

0.58 

0.59 

0.59 

0.59 

0.66 

0.00 

0.66 

0.07 
0.15 
0.22 
0.30 

0.57 
0.11 
0.52 

0.50 
0.07 


in 
20 
30 
40 
50 
00 
7<i 
80 
90 


0.70 

0.7O 

o.71 

0.71 

0.71 

0.71 

0.72 

0.72 

Lin 

l.lo 

1.41 

1,12 

1,12 

1.43 

1.43 

1.44 

2.10 

2.11 

2.12 

2.12 

2.13 

2.14 

2.15 

2.10 

2.80 

2. SI 

2.82 

2. S3 

2.84 

2.86 

2.87 

2.88 

3.50 

3.51 

3.53 

3.54 

3.50 

3.57 

3.58 

3.00 

•1.20 

•1.21 

4.23 

4.25 

4.27 

4.28 

4.30 

4.32 

4.90 

4.92 

4.04 

4.00 

4.98 

5.00 

5.02 

5.04 

5.50 

5.02 

5.64 

5.00 

5.09 

5.71 

5.73 

5.70 

0.20 

G.32 

0.35 

0.37 

0,10 

0.43 

0,15 

0.48 

0.72 
1.15 

2.17 
2.89 
3.01 
4.34 
5.06 
5.78 
6.50 


0.73 

0.73 

0.73 

0.73 

0.71 

1,15 

1,10 

1.40 

1.47 

1.47 

2.18 

2.10 

2.19 

2.20 

2.21 

2.00 

2.91 

2.02, 

2.01 

2.05 

3.63 

3.04 

3.66 

3.07 

3.09 

4.35 

4.2,7 

4.39 

4.41 

4.42 

5.08 

5.10 

5.12 

5.14 

5.10 

5.80 

5.83 

5 .85 

5.88 

5.00 

6.53 

0.5(5 

0.58 

0.01 

0.04 

0.74  , 

1.48 

2.22 

2.96 

.",.70 

4.44 

5.18 

5.02 

6.66 


100 
200 
300 

400 

5oi) 
OiiO 
700 
800 

9i  i0 

1000 


0.09 
13.09 
20.08 
27.07 
34.07 
41.96 
48.95 
55.94 
02.01 

00.!  12, 


7.02 
14.04 
21.07 
28.09 

3,5.11 
42.13 
40.15 
56.18 
63.20 
70.22 


7.05 
14.10 
21.15 
28.20 
2,5.20 
42.31 
49.36 
50,11 
03.40 
70.51 


7.08 
14.10 
21.21 
28.32 
35.40 
42.48 
49.56 
56.64 
03.72 
70.80 


7.11 
11.22 
21.33 
28.44 
25. 55 
42.00 
40.77 
56.88 
63.99 
71.10 


7.14 
14.28 
21.42 
28.50 
25. To 
4  2. S3 
40.07 
57.11 
64.25 
71.39 


7.17 
14.34 
21.50 
28.07 
35.84 
43.01 
50.18 
57.34 
64.51 
71.08 


7.20 
14.2,9 
21.59 
28.78 
35.00 
43.18 
50.38 
>7.58 
04.77 

1.07 


7.23 
14,15 
21.08 
28.90 
50.13 
43.36 
50.58 
57. SI 
i:5. 03 
72.26 


7.26 
14.51 
21.77 
29.02 
36.28 

•12.51 
50.79 

58.05 
65.30 

72.50 


7.29 
14.57 
21.8(1 
29.14 
30.43 
43.71 
51.00 
58.28 
05.57 
72.85 


7.31 
14.63 
21.94 

29.20 
36.57 

43.88 
51.20 
58.51 
65.83 
73.14 


7.34 

11.00 
22.03 
20.2,8 
2,0.72 
11.00 
)1 .41 
58.75 
00.10 
J.44 


7.37 
14.75 

22.12 
20,19 
36.87 

4  1 .2  1 
1.01 

8.98 


7,10 
14.80 

22.21 
29.01 
27.01 
44.41 

51. SI 
5!  >.22 


66.36   66.62 

73.73   71.02 


4    Degrees, 


Minutes  I    30 


31       32      33      34       35    I    36 


37 


38       39       40 


42       43   !  44 


Lis.  in  ft. 


0.08 
o.io 
0.24 
0.2,1 
0.39 
0.17 
0.55 
0.63 
0.71 


0.08 
0.10 
0.21 
0.2,2 
0,10 
0.47 
0.55 
0.03 
0.71 


o.os 
0.10 
0.21 

0.2,2 

0,10 

0,18 
0.5G 
0.03 
0.71 


0.08 
0.10 
0.24 
0.32 
0.40 
0.48 
0.5G 
0.64 
n.72 


0.08 
0.10 
0.24 
0.32 
0.40 
0.48 
0.5G 
0.04 
0.72 


0.08 
0.10 
0.21 
0.32 
0.40 
0.48 
0.5G 
0.64 
0.72 


0.08 
0.1G 
0.24 
0.32 
0.40 
0.48 
0.5G 
0.04 
0.72 


0.08 
0.1G 
0.24 
0.32 

0,10 

0.48 
0.57 
0.G5 
0.73 


0.08 
0.1G 
0.24 
0.32 
0,11 
0.49 
0.57 
0.05 
0.73 


0.08 
0.1G 
0.24 

0.23 
0.41 
0.49 
0.57 

0.05 
0.73 


0.08 
0.10 
0.24 
0.33 
0.41 
0.49 
0.57 
0.G5 
0.73 


0.08 

0.08 

0.1G 

0.10 

0.25 

0.25 

0.33 

0.33 

0.41 

0.41 

0.49 

0.49 

0.57 

0.58 

0.G6 

O.liO 

074 

0.74 

0.08 
0.17 
0.25 
0.33 
0.41 
0.50 
0.58 
0.0G 
o.Tl 


0.08 
0.17 
0.25 
0.33 
0.41 
0.50 
0.58 
0.00 
0.75 


10 
20 
30 
40 
50 
GO 
70 
so 
90 

100 
200 
2,00 
401) 
500 
600 
700 
Si  10 
900 
II 


0.70 

0.70 

0.70 

0.80 

0.80 

0.80 

0.80 

0.81 

0.81 

0.81 

0.82 

0.82 

0.82 

0.83 

0.83 

1.57 

1 .58 

L.59 

l.GO 

l.oo 

1.61 

1.G2 

1.02 

1.63 

L.63 

1.04 

1.64 

1.05 

L.65 

1.00 

2.30 

2.37 

2.38 

2.2,0 

2.40 

2.41 

2.41 

2.42 

2.43 

2.44 

2.45 

2.10 

2.47 

2.48 

2.48 

2.15 

3.16 

3.17 

2,.  IS 

2,. 19 

3.21 

3.22 

3.23 

3.24 

3.25 

3.27 

3.28 

3229 

3.2,0 

2.2,1 

3.94 

2,. 05 

3.96 

3.98 

3.99 

4.01 

4.02 

4.04 

4.05 

4.07 

4.08 

4.10 

4.11 

4.13 

111 

4.72 

4.74 

4.76 

•1.77 

4.70 

4.81 

4.83 

4.85 

4.8G 

4.88 

4.00 

4  92 

4.03 

4.95 

4.07 

5.51 

5.53 

5.55 

5.57 

5.59 

5.G1 

5.63 

5.05 

5.07 

5.09 

5.71 

5.73 

5.70 

5.78 

5.80 

6.30 

6.32 

0.2,1 

0.2,7 

6.39 

6.41 

6.44 

0,10 

0,18 

6.51 

0.52, 

0.55 

0.5S 

6.60 

6.62 

7.08 

7.11 

7.14 

7.10 

7.19 

7.22 

7.21 

7.27 

7.20 

7.32 

7.55 

7.37 

7,10 

7.43 

7,15 

7.87 
15.74 

23,01 
2,l.is 
39.35 
47.22 
:,:,  09 
0200 
70.83 
78.70 


7.00 
15. so 
23.70 
2,1  1:0 
39.50 

17,10 
55.30 
G3  20 
71.10 
79.00 


7.03 

15.86 

23.79 

31.72 

2,9.05 

17.57 
55.50 
1  3.43 

71.2,0 
71020 


7.00 
15212 
23.87 
3,1.83 
39.79 
47.75 
55.71 
63.66 
71.02 


7.00 
15.97 
22.90 
2,1.05 
39.94 

I7.«i2 
55.91 
63.00 
71.S8 


179.58  79.87 


8.02 
10.05 
21.05 
2,2.07 
40.09 
48.10 
50.12 
64.1  1 
72.15 
SO. 17 


8.05 
1(1.09 
21.11 
32.18 

10.22, 
48/28 
50.22 
01.37 
72,11 
180.46 


8.08 

10.15 

24.23 

52.50 
40.38 

18.  i-> 

50.53 
04.00 

72.  OS 


8.10 
16.21 
21.21 
32.42 
40.52 
48.62 
50.72 
64.83 
72.91 
81.04 


8.13 
16.27 

24.40 
2,2.54 
■10.07 
48.80 
56.94 
05.07 
7:221 
81.2,1 


8.16 
16.33 
24.49 

2,2.0:, 
«|.S2 
18.98 
57.14 
or,.  2,0 
73.47 
81.03 


8.19 
L6.38 
24.58 

22.77 
40.96 
49.15 

57.2,4 
05.54 
72.73 
81.92 


8.22 
10,14 
24.66 
32.89 
41.11 
19.33 
57.55 
05.77 

2.i»9 
S2.22 


8.25 
16.50 
24.75 
33.00 

1 1 .20 
■19.51 
:>7.70 

00.01 
74.26 

82.51 


8.28 

10.50 
2  1 .8  I 
22.12 
41,10 
49.18 
57.9i; 
00.24 
7  1 .52 
82.80 


10 


4   Degrees. 

Minutes 

15  |   16  |    17 

18 

19 

20 

21 

22 

23 

24 

25  |  26 

27  |   28 

29 

30 

Dis.  in  ft. 

0.07 

0.07 

0.07 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

1 

2 

0.15 

0.15 

0.15 

0.15 

0.15 

6.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.16 

0.16 

0.16 

0.16 

0.16 

3 

0.22 

0.22 

0.22 

0.23 

0.23 

0.23 

0.23 

0.23 

0.23 

0.23 

0.23 

0.23 

0.23 

0.23 

0.24 

0.24 

4 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

5 

0.37 

0.37 

0.37 

0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.39 

0.39 

0.39 

0.39 

0.39 

0.39 

6 

0.45 

0.45 

0.45 

0.45 

0.45 

0.45 

0.46 

0.46 

0.46 

0.46 

0.46 

0.47 

0.47 

0.47 

0.47 

0.47 

7 

0.52 

0.52 

0.52 

0.53 

0.53 

0.53 

0.53 

0.53 

0  54 

0.54 

0.54 

0.54 

0.54 

0.55 

0.55 

0.55 

8 

0.59 

0.60 

0.60 

0.60 

0.60 

0.61 

0.61 

0.61 

0.61 

0.62 

0.62 

0.62 

0.62 

0.62 

0.63 

0.63 

9 

0.67 

0.67 

0.67 

0.68 

0.68 

0.68 

0.68 

0.69 

0.69 

0.69 

0.70 

0.70 

0.70 

0.70 

0.71 

0.71 

10 

0.74 

0.75 

0.75 

0.75 

0.75 

0.76 

0.76 

0.76 

0.77 

0.77 

0.77 

0.78 

0.78 

0.78 

0.78 

0.79 

20 

1.49 

1.49 

1.50 

1.50 

1.51 

1.52 

1.52 

1.53 

1.53 

1.54 

1.54 

1.55 

1.56 

1.56 

1.57 

1.57 

30 

2.23 

2.24 

2.25 

2.26 

2.26 

2.27 

2.28 

2.29 

2.30 

2.31 

2.32 

2.33 

2.33 

2.34 

2.35 

2.36 

40 

2.97 

2.98 

3.00 

3.01 

3.02 

3.03 

3.04 

3.05 

3.07 

3.08 

3.09 

3.10 

3.11 

3.12 

3.14 

3.15 

50 

3.72 

3.73 

3.75 

3.76 

3.77 

3.79 

3.80 

3.82 

3.83 

3.85 

3.86 

3.88 

3.89 

3.91 

3.92 

3.94 

CO 

4.46 

4.48 

4.49 

4.51 

4.53 

4.55 

4.56 

4.58 

4.60 

4.62 

4.63 

4.65 

4.67 

4.69 

4-70 

4.72 

70 

5.20 

5.22 

5.24 

5.26 

5.28 

5.30 

5.32 

5.35 

5.37 

5.39 

5.41 

5.43 

5.45 

5.47 

5.49 

5.51 

80 

5.94 

5.97 

5.99 

6.02 

6.04 

6.06 

6.09 

6.11 

6.13 

6.16 

6.18 

6.20 

6.23 

6.25 

6.27 

6.30 

90 

6.69 

6.71 

6.74 

6.77 

6.79 

6.82 

6.85 

6.87 

6.90 

6.93 

6.95 

6.98 

7.00 

7.03 

7.06 

7.08 

100 

7.43 

7.46 

7.49 

7.52 

7.55 

7.58 

7.61 

7.64 

7.67 

7.69 

7.72 

7.75 

7.78 

7.81 

7.84 

7.87 

200 

14.86 

14.92 

14.98 

15.04 

15.10 

15.15 

15.21 

15.27 

15.33 

15.39 

15.45 

15.51 

15.56 

15.62 

15.68 

15.74 

300 

22.29 

22,38 

22.47 

22.56 

22.64 

22.73 

22.82 

22.91 

23.00 

23.08 

23.17 

23.26 

23.35 

23.44 

23.52 

23.01 

400 

29.72 

29.84 

29.96 

30.08 

30.19 

30.31 

30.43 

30.54 

30.66 

30.78 

30.90 

31.01 

31.13 

31.25 

31.36 

31.48 

500 

37.16 

37.30 

37.45 

37.60 

37.74 

37.89 

38.04 

38.18 

38.33 

38.47 

38.62 

38.77 

38.91 

39.06 

39.21 

39.35 

600 

44.59 

44.76 

44.94 

45.11 

45.29 

45.47 

45.64 

45.82 

45.99 

46.17 

46.34 

46.52 

46.69 

46.87 

47.05 

47.22 

700 

52.02 

52.22 

52.43 

52.63 

52.84 

53.05 

53.25 

53.45 

53.66 

53.86 

54.07 

54.27 

54.47 

54.69 

54.89 

55.09 

800 

59.45 

59.68 

59.92 

60.15 

60.38 

60.62 

60.86 

61.09 

61.32 

61.56 

61.79 

62.02 

62.26 

62.50 

62.73 

62.96 

900 

66.88 

67.14 

67.41 

67.67 

67.93 

68.20 

68.46 

68.72 

68.99 

69.25 

69.52 

69.78 

70.04 

70.31 

70.57 

70.83 

1000 

74.31 

74.60 

74.90 

75.19 

75.48 

75.78 

76.07 

76.36 

76.65 

76.95 

77.24 

77.53 

77.82 

78.12 

78.41 

78.70 

4-  Degrees. 

Minutes 

45 

46      47    |  48    |  49  |  50 

5 !   |  52  |  53 

54  ]  55 

56 

57   |   58  |   59  |   60 

Dis.  in  ft. 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.09 

0.09 

l 

0.09 

0.09 

0.09 

0.09 

0.09 

1 

0.09 

0.09 

2 

0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

3 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.26 

0.26 

0.26 

0.26 

0.26 

0.26 

0.26 

0.26 

0.26 

4 

0.33 

0.33 

0.33 

0.34 

0.34 

0.34 

0.34 

0.34 

0.34 

0.34 

0.34 

0.35 

0.35 

0.35 

0.35 

0.35 

5 

0.42 

0.42 

0.42 

0.42 

0.42 

0.42 

0.42 

0.43 

0.43 

0.43 

0.43 

0.43 

0.43 

0.43 

0.44 

0.44 

6 

0.50 

0.50 

0.50 

0.50 

0.51 

0.51 

0.51 

0.51 

0.51 

0.51 

0.52 

0.52 

0.52 

0.52 

0.52 

0.52 

7 

0.58 

0.58 

0.59 

0.59 

0.59 

0.59 

0.59 

0.60 

0.60 

0.60 

0.60 

0.60 

0.61 

0.61 

0.61 

0.61 

8 

0.66 

0.67 

0.67 

0.67 

0.67 

0.68 

0.68 

0.68 

0.68 

0.69 

0.69 

0.69 

0.69 

0.70 

0.70 

0.70 

9 

0.75 

0.75 

0.75 

0.76 

0.76 

0.76 

0.76 

0.77 

0.77 

0.77 

0.77 

0.78 

0.78 

0.78 

0.78 

0.79 

10 

0.83 

0.83 

0.84 

0.84 

0.84 

0.85 

0.85 

0.85 

0.85 

0.86 

0.86 

0.86 

0.87 

0.87 

0.87 

0.87 

20 

1.66 

1.67 

1.67 

1.68 

1.69 

1.69 

1.70 

1.70 

1.71 

1.71 

1.72 

1.73 

1.73 

1.74 

1.74 

1.75 

30 

2.49 

2.50 

2.51 

2.52 

2.53 

2.54 

2.55 

2.55 

2.56 

2.57 

2.58 

2.59 

2.60 

2.61 

2.62 

2.62 

40 

3.32 

3.34 

3.35 

3.36 

3.37 

3.38 

3.39 

3.41 

3.42 

3.43 

3.44 

3.45 

3.46 

3.48 

3.49 

3.50 

50 

4.15 

4.17 

4.18 

4.20 

4.21 

4.23 

4.24 

4.26 

4.27 

4.29 

4.30 

4.32 

4.33 

4.35 

4.36 

4.37 

GO 

4.99 

5.00 

5.02 

5.04 

5.06 

5.07 

5.09 

5.11 

5.13 

5.14 

5.16 

5.18 

5.20 

5.21 

5.23 

5.25 

70 

5.82 

5.84 

5.86 

5.88 

5.90 

5.92 

5.94 

5.96 

5.98 

6.00 

6.02 

6.04 

6.06 

6.08 

6.10 

6.12 

80 

6.65 

6.67 

6.69 

6.72 

6.74 

6.76 

6.79 

6.81 

6.84 

6.86 

6.88 

6.91 

6.93 

6.95 

6.98 

7.00 

90 

7.48 

7.51 

7.53 

7.56 

7.58 

7.61 

7.64 

7.66 

7.69 

7.72 

7.74 

7.77 

7.79 

7.82 

7.85 

7.87 

100 

8.31 

8.34 

8.37 

8.40 

8.43 

8.46 

8.49 

8.52 

8.54 

8.57 

8.60 

8.63 

8.66 

8.69 

8.72 

8.75 

200 

16.62 

16.68 

16.74 

16.79 

16.85 

16.91 

16.97 

17.03 

17.09 

17.15 

17.20 

17.26 

17.32 

17.38 

17.44 

17.50 

300 

24.93 

25.02 

25.10 

25.19 

25.28 

25.37 

25.46 

25.55 

25.63 

25.72 

25.81 

25.90 

25.98 

26.07 

26.16 

26.25 

400 

33.24 

33.36 

33.47 

33.59 

33.71 

33.82 

33.94 

34.06 

34.18 

34.29 

34.41 

34.53 

34.64 

34.76 

34.88 

35.00 

500 

41.55 

41.70 

41.84 

41.99 

42.14 

42.28 

42.43 

42.58 

42.72 

42.87 

43.01 

43.16 

43.31 

43.45 

43.60 

43.75 

600 

49.85 

50.03 

50.21 

50.38 

50.56 

50.74 

50.91 

51.09 

51.26 

51.44 

51.61 

51.79 

51.97 

52.14 

52.31 

52.49 

700 

58.16 

58.37 

58.58 

58.78 

58.99 

59.19 

59.40 

59.61 

59.81 

60.01 

60.21 

60.42 

60.63 

60.83 

61.03 

61.24 

800 

66.47 

66.71 

66.94 

67.18 

67.42 

67.65 

67.88 

68.12 

68.35 

68.58 

68.82 

69.06 

69.29 

69.52 

69.75 

69.99 

900 

74.78 

75.05 

75.31 

75.57 

75.84 

76.10 

76.37 

76.64 

76.90 

77.16 

77.42 

77.69 

77.95 

78.21 

78.47 

78.74 

1000 

83.09 

83.39 

83.68 

83.S7 

84.27 

84.56 

84.85  85.15  85.44  85.73 

86.02 

86.32 

86.61 

86.90 

87.19 

87.49 

11 


C>    Decrees. 


Minutes       o 


9         10         I  I         12 


lis,  in  ft- 
1 

2 

3 
4 
5 
6 
7 
8 
9 

10 
20 
30 
40 
50 
60 
70 
80 
90 


0.09 
0.17 
0.26 
0.85 

0.44 
0.52 
0.01 
0.70 
0.79 


0.09 
0.18 
0.20 
0.35 

0.44 
0.53 
0.01 
0.70 
0.79 


0.09 
0.18 
0.26 
0.35 
0.44 
0.53 
0.01 
0.70 
0.79 


0.09 
(M8 
0.27 
0.35 
0.44 
0.53 
0.02 
0.71 

(f.SI) 


0.09 
0.18 
0.27 
0.35 
0.44 
0.53 
0.02 
0.71 
OSe 


0.09 
0.18 
0.27 

0.36 
0.44 
0.53 
0.02 
0.71 
0.80 


0.09 
0.18 
0.27 
0.30 
0.45 
0.54 
0.02 
0.71 
0.80 


0.09 
0.18 
0.27 
0.30 
0.45 
0.54 
0.03 
0.72 
0.81 


0.09 
0.18 
0.27 
0.30 
0.45 
0.54 
0.03 
0.72 
0.81 


0.09 
0.18 

0.27 
0.30 
0.45 
0.54 
0.03 
0.72 
0.81 


0.09 

0.18 
0.27 
0.30 
0.45 
0.54 
0.63 
0.72 
0.81 


0.09 
0.18 
0.27 
0.36 
0.45 
0.54 
0.63 
0.7:5 
0.82 


0.09 
0.18 
0.27 
0.36 
0.46 
0.55 
0.04 
0.73 
0.82 


'3  1 

0.09 
0.18 
0.27 
0.37 
0.40 
0.55 
0.64 
0.73 
0.82 


0.87 

0.88 

0.88 

0.88 

0.89 

0.89 

8.89 

0.90 

0.90 

0.90 

0.90 

0.91 

0.91 

0.91 

0.92  ! 

1.75 

1.76 

1.76 

1.77 

1.77 

1.78 

1.79 

1.79 

1.80 

1.80 

1.81 

1.81 

1.82 

1.83 

2.02 

2.63 

2.04 

2.05 

2.00 

2.07 

2.08 

2.69 

2.09 

2.70 

2.71 

2.72 

2.73 

2.74 

2.75 

3.50 

3.51 

3.52 

3.53 

3.55 

3.56 

3.57 

3.58 

3.59 

3.01 

3.02 

3.03 

3.(54 

3.05 

3.06 

4.37 

4.39 

4.40 

4.42 

4.43 

4.45 

4.46 

4.48 

4.49 

4.51 

4.52 

4.54 

4.55 

4.57 

4.58 

5.25 

5.27 

5.28 

5.30 

5.32 

5.34 

5.36 

5.37 

5.39 

5.41 

5.43 

5.44 

5.46 

5.48 

5.50 

0.12 

6.14 

6.16 

6.19 

6.21 

6.23 

6.25 

6.27 

6.29 

6.31 

6.33 

6.35 

6.37 

6.39 

6.41 

7.00 

7.02 

7.05 

7.07 

7.09 

7.12 

7.14 

7.1«! 

7.19 

7.21 

7.23 

7.26 

7.28 

7.30 

7.33  ! 

7.87 

7.90 

7.93 

7.95 

7.98 

8.01 

8.03 

8.00 

8.08 

8.11 

8.14 

8.16 

8.19 

8.22 

8.24 

100 
200 
300 

400 
500 
600 
700 
800 
900 
1000 


8.75 
17.50 
20.25 
35.00 
43.75 
52.49 
61.24 
69.99 
78.74 
,49 


8.78 
17.50 
20.33 
35.11 
43.89 
52.67 
61.45 
70.22 
79.00 
87.78 


8.81 
17.61 
26.42 
35.23 
44.04 
52.84 
61.65 
70.46 

9.26 
88.07 


8.84 
17.07 
26.51 
35.35 
44.19 
53.02 
61.86 
70.70 
79.53 
88.37 


8.87 
17.73 
26.60 

35.46 
44.33 
53.20 
62.06 
70.93 
79.79 
88.66 


8.90 
17.79 
26.69 
35.58 
44.48 
53.37 
02.27 
71.16 
80.06 
88.96 


17.85 

26.78 
35.70 
44.63 
53.55 
62.48 
71.40 
80.33 
89.25 


8.95 
17.91 
26.86 
£5.82 
44.77 
53.72 
62.68 
71.63 
80.59 
89.54 


17.97 
26.95 
35.93 
44.92 
53.90 
62.88 
71.86 
80.85 
89.83 


9.01 
18.03 
27.04 
36.05 
45.07 
54.08 
63.09 
72.10 
81.12 
90.13 


9.04 
18.08 
27.13 
36.17 
45.21 
54.25 
63.29 
72.34 
81.38 
90.42 


9.07 
18.14 
27.21 
30.28 
45.36 
54.43 
63.50 
72.57 
81.64 
90.71 


9.10 

18.20 
27.30 
36.40 
45.51 
54.61 
63.71 
72.81 
81.91 
91.01 


9.13 
18.26 
27.39 
36.52 
45.65 
54.78 
63.92 
73.05 
82.18 
91.30 


£>    Degrees, 


Minutes      30       3 1     I   32 


33 


34       35 


36 


37 


38       39       40       4 1        42       43      44 


Dis.  in  ft. 


0.10 
0.19 
0.29 
0.39 
0.48 
0.58 
0.67 
0.77 
0.87 


0.10 
0.19 
0.29 
0.39 
0.48 
0.58 
0.08 
0.77 
0.87 


0.10 
0.19 
0.29 
0.39 
0.48 
0.58 
0.08 
0.78 
0.87 


0.10 
0.19 
0.29 
0.39 
0.49 
0.58 
0.68 
0.78 
0.87 


0.10 
0.19 
0.29 
0.39 
0.49 
0.58 
0.68 
0.78 
0.88 


0.10 
0.20 
0.29 
0.39 
0.49 
0.59 
0.68 
0.78 
0.88 


0.10 
0.20 
0.29 
0.39 
0.49 
0.59 
0.69 
0.78 
0.88 


0.10 
0.20 
0.30 
0.39 
0.49 
0.59 
0.69 
0.79 
0.89 


0.10 
0.20 
0.30 
0.39 
0.49 
0.59 
0.69 
0.79 
0.89 


0.10 
0.20 
0.30 
0.40 
0.49 
0.59 
0.09 
0.79 
0.89 


0.10 
0.20 
0.30 
0.40 
0.50 
0.60 
0.69 
0.79 
0.89 


0.10 
0.20 
0.30 
0.40 
0.50 
0.60 
0.70 
0.80 
0.90 


0.10 
0.20 
0.30 
0.40 
0.50 
0.60 
0.70 
0.80 
0.90 


0.10 
0.20 
0.30 
0.40 
0.50 
0.60 
0.70 
0.80 
0.90 


10 
20 
30 
40 
50 
60 
70 
80 
90 


0.96 

0.97 

0.97 

0.97 

0.97 

0.98 

0.98 

0.98 

0.99 

0.99 

0.99 

1.00 

1.00 

1.00 

1.93 

1.93 

1.94 

1.94 

1.95 

1.96 

1.96 

1.97 

1.97 

1.98 

1.98 

1.99 

2.00 

2.00 

2  89 

2.90 

2.91 

2.92 

2.92 

2.93 

2.94 

2.95 

2.96 

2.97 

2.98 

2.99 

2.99 

3.00 

3.85 

3.86 

3.88 

3.89 

3.90 

3.91 

3.92 

3.94 

3.95 

3.96 

3.97 

3.98 

3.99 

4.00 

4.81 

4.83 

4.84 

4.86 

4.87 

4.89 

4.90 

4.92 

4.93 

4.95 

4.96 

4.98 

4.99 

5.01 

5.78 

5.79 

5.81 

5.83 

5.85 

5.87 

5.88 

5.90 

5.92 

5.94 

5.95 

5.97 

5.99 

6.01 

6.74 

0.70 

6.78 

6.80 

6.82 

6.84 

6.86 

6.88 

6.90 

6.93 

6.95 

6.97 

0.99 

7.01 

7.70 

7.73 

7.75 

7.77 

7, hi 

7.82 

7.84 

7.87 

7.89 

7.91 

7.94 

7.96 

7.98 

8.01 

8.66 

8.69 

8.72 

8.75 

8.77 

8.80 

8.82 

8.85 

8.88 

8.90 

8.93 

8.96 

8.98 

9.01 

100 
200 
300 
400 
500 
600 
700 
800 
900 
L000 


9.63 

9.66 

9.09 

9.72 

9.75 

9.78 

9.81 

9.83 

9.86 

9.89 

9.92 

9.95 

9.98 

10.01 

19.26 

19.32 

19.38 

19.43 

19.49 

19.55 

19.61 

19.67 

19.73 

19.79 

19.85 

19.90 

19.96 

20  02 

28.89 

28.97 

29.06 

29.15 

29.24 

29.33 

29.42 

29.50 

29.59 

29.08 

29.77 

29.86 

29.94 

30.03 

38.52 

38.63 

38.75 

38.87 

38.98 

39.10 

39.22 

39.34 

39.46 

39.57 

39.09 

39.81 

39.92 

40.04 

48.15 

48.29 

48.44 

48.59 

48.73 

48.88 

49.03 

49.17 

19.32 

49.47 

49.01 

49.76 

49.91 

50.06 

57.77 

57.95 

5S.13 

58.30 

58.48 

58.06 

58.83 

59.01 

59.18 

59.36 

59.54 

59.71 

59.89 

0O.07 

07.40 

67.61 

67.82 

68.02 

68.22 

68.43 

68.64 

68.84 

69.05 

69.25 

69.46 

69.66 

69.87 

70.08 

77.03 

77.26 

77.50 

77.74 

77.97 

78.21 

78.44 

78.68 

7S.91 

79.14 

79.38 

79.62 

79.85 

80.09 

SO.  00 

80.92 

87.19 

87.45 

87.71 

87.98 

88.25 

88.51 

88.78 

89.04 

89.30 

89.57 

89.83 

90.10 

96.29 

96.58 

96.88 

97.17 

97.46 

97.76 

98.05 

98.35 

98.64 

98.93 

99.23 

99.52 

99.81 

100.11 
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£>    Degrees. 


15 


17        18 


20 


22        23       24 


25        26 


27 


28 


29      30 


0.09 
0.18 
0.28 
0.37 
0.4G 
0.55 
0.64 
0.74 
0.83 


0.09 
0.18 
0.28 
0.37 
0.46 
0.55 
0.65 
0.74 
0.83 


0.09 
0.18 
0.28 
0.37 
0.46 
0.55 
0.65 
0.74 
0.83 


0.09 
0.19 
0.28 
0.37 
0.46 
0.56 
0.65 
0.74 
0.83 


0.09 
0.19 
0.28 
0.37 
0.47 
0.56 
0.65 
0.74 
0.84 


0.09 
6.19 
0.28 
0.37 
0.47 
0.56 
0.65 
0.75 
0.84 


0.09 
0.19 

0.28 
0.37 
0.47 

0.56 
0.66 
0.75 

0.84 


0.09 
0.19 

0.28 
0.38 
0.47 
0.56 
0.66 
0.75 
0.85 


0.09 
0.19 
0.28 
0.38 
0.47 
0.57 
0  66 
0.75 
0.85 


0.09 
0.19 
0.28 
0.38 
0.47 
0.57 
0.66 
0.76 
0.85 


0.09 
0.19 

0.28 
0.38 
0.47 
0.57 
0.66 
0.76 
0.85 


O.xO 
0.19 
0.29 
0.38 
0.48 
0.57 
0.67 
0.76 
0.86 


0.10 
0.19 

0.29 
0.38 
0.48 
0.57 
0.67 
0.76 
0.86 


0.10 
0.19 
0.29 
0.38 
0.48 
0.57 
0.67 
0.77 
0.86 


0.10 
0.19 
0.29 
0.38 
0.48 
0.58 
6.67 
0.77 
0.86 


0.92 

0.92 

0.92 

0.93 

0.93 

0.93 

0.94 

0.94 

0.94 

0.95 

0.95 

0.95 

0.95 

0.96 

0.96 

1.84 

1.84 

1.85 

1.86 

1.86 

1.87 

1.87 

1.88 

1.88 

1.89 

1.90 

1.90 

1.91 

1.91 

1.92 

2.76 

2.77 

2.77 

2.78 

2.79 

2.80 

2.81 

2.82 

2.83 

2.84 

2.84 

2.85 

2.86 

2.87 

2.88 

3.68 

3.69 

3.70 

3.71 

3.72 

3.73 

3.75 

3.76 

3.77 

3.78 

3.79 

3.80 

3.82 

3.83 

3.84 

4.59 

4.61 

4.62 

4.64 

4.65 

4.67 

4.68 

4.70 

4.71 

4.73 

4.74 

4.76 

4.77 

4.79 

4.80 

5.51 

5.53 

5.55 

5.57 

5.58 

5.60 

5.62 

5.64 

5.65 

5.67 

5.69 

5.71 

5.72 

5.74 

5.76 

6.43 

6.45 

6.47 

6.49 

6.51 

6.53 

6.56 

6.58 

6.60 

6.62 

6.64 

6.66 

6.68 

6.70 

6.72 

7.35 

7.37 

7.40 

7.42 

7.44 

7.47 

7.49 

7.52 

7.54 

7.56 

7.59 

7.61 

7.63 

7.66 

7.68 

8.27 

8.30 

8.32 

8.35 

8.38 

8.40 

8.43 

8.45 

8.48 

8.51 

8.53 

8.56 

8.59 

8.61 

8.64 

0.10 
0.19 
0.29 
0.39 
0.48 
0.58 
0.67 
0.77 
0.87 

0.96 
1.93 

2.89 
3.85 
4.81 
5.78 
6.74 
7.70 
8.67 


9.19 
18.38 
27.57 
36.76 
45.95 
55.13 
64.32 
73.51 
82.70 
91.89 


9.22 

9.25 

9.28 

9.31 

9.34 

9.37 

9.39 

9.42 

9.45 

9.48 

9.51 

9.54 

9.57 

9.60 

18.44 

18.49 

18.55 

18.61 

18.67 

18.73 

18.79 

18.85 

18.91 

18.96 

19.02 

19.08 

19.14 

19.20 

27.65 

27.74 

27.83 

27.92 

28.01 

28.10 

28.18 

28.27 

28.36 

28.45 

28.53 

28.62 

28.71 

28.80 

36.87 

37.00 

37.11 

37.22 

37.34 

37.46 

37.58 

37.69 

37.81 

37.93 

38.04 

38.16 

38.28 

38.40 

46.09 

46.24 

46.39 

46.53 

46.68 

46.83 

46.97 

47.12 

47.27 

47.41 

47.56 

47.71 

47.85 

48.00 

55.31 

55.48 

55.66 

55.84 

56.01 

56.19 

56.36 

56.54 

56.72 

56.89 

57.07 

57.25 

57.42 

57.60 

64.53 

64.73 

64.94 

65.14 

65.35 

65.56 

65.76 

65.96 

66.17 

66.37 

66.58 

66.79 

66.99 

67.20 

73.74 

73.98 

74.22 

74.45 

74.68 

74.92 

75.15 

75.38 

75.62 

75.86 

76.09 

76.33 

76.56 

76.80 

82.96 

83.22 

83.49 

83.75 

84.02 

84.29 

84.55 

84.81 

85.08 

85.34 

85.60 

85.87 

86.13 

86.40 

92.18 

92.47 

92.77 

93.06 

93.35 

93.65 

93.94 

94.23 

94.53 

94.82 

95.11 

95.41 

95.70 

96.00 

9. 

19.26 

28.89 
38.52 
48.15 
57.77 
67.40 
77.03 
86.66 
96.29 


£>   Degrees, 


45 


46      47 


48       49       50       51 


52       53       54       55      56        57       58       59       60 


0.10 
0.20 
0.30 
0.40 
0.50 
0.60 
0.70 
0.81 
0.91 


0.10 

0.20 

0.30 

0.40 

0.50 

0.61 

0.71 

0.81 

0.91 

0.10 
0.20 
0.30 
0.41 
0.51 
0.61 
0.71 
0.81 
0.91 


0.10 
0.20 
0.30 
0.41 
0.51 
0.61 
0.71 
0.81 
0.91 


0.10 
0.20 
0.31 
0.41 
0.51 
0.61 
0.71 
0.81 
0.92 


0.10 
0.20 
0.31 
0.41 
0.51 
0.61 
0.72 
0.82 
0.92 


0.10 
0.20 
0.31 
0.41 
0.51 
0.61 
0.72 
0.82 
0.92 


0.10 
0.21 
0.31 
0.41 
0.51 
0.62 
0.72 
0.82 
0.92 


0.10 
0.21 
0.31 
0.41 
0.52 
0.62 
0.72 
0.82 
0.93 


0.10 
0.21 
0.31 
0.41 
0.52 
0.62 
0.72 
0.83 
0.93 


0.10 
0.21 
0.31 
0.41 
0.52 
0.62 
0.73 
0.83 


0.10 
0.21 
0.31 
0.42 
0.52 
0.62 
0.73 
0.83 


0.93  |  0.94 


0.10 
0.21 
0.31 
0.42 
0.52 
0.63 
0.73 
0.83 
0.94 


0.10 
0.21 
0.31 
0.42 
0.52 
0.63 
0.73 
0.84 
0.94 


0.10 
0.21 
0.31 
0.42 
0.52 
0.63 
0.73 
0.84 
0.94 


0.11 
0.21 
0.32 
0.42 
0.53 
0.63 
0.74 
0.84 
0.95 


1.01 

1.01 

2.01 

2.02 

3.02 

3.03 

4.03 

4.04 

5.04 

5.05 

6.04 

6.06 

7.05 

7.07 

8.06 

8.08 

9.06 

9.09 

1.01 
2.03 
3.04 
4.05 
5.06 
6.08 
7.09 
8.10 
9.11 


1.02 
2.03 
3.05 
4.06 
5.08 
6.09 
7.11 
8.13 
9.14 


1.02 

1.02 

1.02 

1.03 

1.03 

1.03 

1.04 

1.04 

1.04 

1.05 

1.05 

2.04 

2.04 

2.05 

2.06 

2.06 

2.07 

2.07 

2.08 

2.08 

2.09 

2.10 

3.06 

3.07 

3.07 

3.08 

3.09 

3.10 

3.11 

3.12 

3.13 

3.14 

3.14 

4.07 

4.09 

4.10 

4.11 

4.12 

4.13 

4.15 

4.16 

4.17 

4.18 

4.19 

5.09 

5.11 

5.12 

5.14 

5.15 

5.17 

5.18 

5.20 

5.21 

5.23 

5.24 

6.11 

6.13 

6.15 

6.17 

6.18 

6.20 

6.22 

6.24 

6.25 

6.27 

6.29 

7.13 

7.15 

7.17 

7.19 

7.21 

7.23 

7.25 

7.28 

7.30 

7.32 

7.34 

8.15 

8.17 

8.20 

8.22 

8.24 

8.27 

8.29 

8.31 

8.34 

8.36 

8.38 

9.17 

9.20 

9.22 

9.25 

9.27 

9.30 

9.33 

9.35 

9.38 

9.41 

9.43 

1.05 
2.10 
3.15 
4.20 
5.26 
6.31 
7.36 
8.41 
9.46 


10.07 
20.14 
30.21 
40.28 
50.35 
60.42 
70.49 
80.56 
90.63 
100.70 


10.10 
20.20 
30.30 
40.40 
50.50 
60.59 
70.69 
80.79 
90.89 
100.99 


10.13 
20.26 
30.38 
40.51 
50.64 
60.77 
70.90 
81.02 
91.15 
101.28 


10.16 
20.32 
30.47 
40.63 
50.79 
60  95 
71.11 
81.26 
91.42 
101.58 


10.19 
20.37 
30.56 
40.75 
50.94 
61.12 
71.31 
81.50 
91.68 
101.87 


10.22 
20.43 
30.65 
40.87 
51.09 
61.30 
71.52 
81.74 
91.95 
102.17 


10.25 

20.49 
30.74 
40.98 
51.23 
61.48 
71.72 
81.97 
92.21 
102.46 


10.28 

20.55 
30.83 
41.10 
51.38 
61.65 
71.93 
82.20 
92.48 
102.75 


10 
20 
30 
41 
51 
61 
72 
82. 
92 
103 


10.33 
20.67 
31.00 
41.34 
51.67 
62.00 
72.34 
82.67 
93.01 
103.34 


10 

20 
31 
41 
51 
62 
72 
82 
93 
103 


10 
20 
31 
41 
51 
62 
72, 
83 
93 
103 


10 
20 
31 
41 
52 
62 
72 
83 
93 
104 


10 
20 
31 

41 
52 
62 
73 

83. 

94 

104 


10.51 
21.02 
31.53 
42.04 
52.55 
63.06 
73.57 
84.08 
94.59 
105.10 


13 


O    Degrees. 


Minutes  1 

o   I 

• 

2 

3     ] 

4 

5     1 

6 

7 

8 

9 

(0  ! 

I  1 

12 

13 

14 

Ei:.  in  ft. 

0.11 

0.11 

0.11 

0.11 

0.11 

0.11 

0.11 

0.10 

0.11 

0.11 

0.11 

0.11 

0.11 

0.11 

0.11 

1 

2 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.22 

0.22 

0.22 

0.22 

0.22 

0.22 

3 

0  32 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

0.33 

0.33 

0.33 

0.33 

4 

0.42 

0.42 

0.42 

0.42 

0.43 

0.43 

0.43 

0.43 

0.43 

0.43 

0.43 

0.43 

0.13 

0.11 

0.44 

5 

0.68 

0.53 

0.53 

0.53 

0.53 

0.53 

0.53 

0.54 

0.54 

0.54 

0.54 

0.54 

0.54 

0.54 

0.55 

6 

0.(53 

0.63 

0.G3 

0.64 

0.64 

0.64 

0.64 

0.64 

0.64 

0.05 

0.65 

0.65 

0.65 

0.65 

0.06 

7 

0.74 

<>.7I 

0.74 

0.74 

0.74 

0.75 

0.75 

0.75 

0.75 

0.75 

0.70 

0.70 

0.76 

0.76 

0.76 

8 

0.8  1 

0.84 

0.85 

0.85 

0.85 

0.85 

0.85 

0.86 

0.86 

0.86 

0.86 

0.87 

0.87 

0.-7 

0.87 

9 

0.95 

0.95 

0.95 

0.95 

0.9G 

0.96 

0.96 

0.96 

0.97 

0.97 

0.97 

0.98 

0.98 

0.98 

0.98 

10 
20 
80 

•lo 

50 

CO 

70 
80 
90 


1  05 

1  05 

l.o.; 

1.06 

1.06 

1.07 

1.07 

1.07 

1.07 

1.08 

1.08 

1.08 

1.09 

1.09 

■'  10 

2.11 

2.11 

2.12 

2.13 

2.13 

2.14 

2.14 

2.15 

2.1(5 

2.10 

2.17 

2.17 

2.18 

3.15 

3.16 

3.17 

3.18 

3.10 

3.20 

3.21 

3.21 

3.22 

3.23 

3.24 

3.25 

3.20 

3.27 

4.20 

4.22 

-1  2:1 

4.24 

4.25 

4.20 

4.27 

4.29 

4.30 

4.31 

4.32 

4.:  \:\ 

4..  15 

4.:50 

5.20 

5,27 

5.2S 

5.30 

5.31 

5.33 

5.:  54 

5.36 

5.37 

5.39 

5,10 

5,12 

5.43 

5,15 

6.31 

6.32 

6.34' 

6.36 

6.38 

6.39 

0,11 

6.43 

6.45 

G.47 

0.48 

6.50 

(5.52 

6.54 

7.36 

7.38 

7.lo 

7.12 

7.44 

7,10 

7.48 

7.50 

7.52 

7.54 

7.5.5 

7.58 

7. CO 

7.03 

8,11 

8.13 

8.46 

8,18 

8.50 

8.53 

8.55 

8.57 

8.00 

8.02 

8.(54 

8.07 

8.09 

8.71 

0,1(5 

9.49 

9.51 

9.54 

0.57 

0.59 

9.02 

9.(54 

9.67 

9.70 

9.72 

9.75 

9.78 

9.80 

1.09 
2.18 
55.28 
4.37 
5.1(5 
6.55 
7.65 
8.74 
9  -3 


100 
200 
300 

400 
5oo 
(500 
7O0 
800 
900 
1000 


10.51 
21.02 
31.53 

12.01 
52.55 
.53.0.5 
7:5.57 

SI. OS 

94.59 


10.54 

21. os 
31.02 
42.1(5 
52.70 
(53.21 
73.78 
81.552 
94.86 


105.10  lo5,lo 


10.57 
21.11 
31.71 
42.28 
52.85 
03.41 
73.98 
84.55 
95.12 
105.(59 


10.(50 
21.20 
31  .so 
42.40 
53.00 
63.59 
74.19 
81.79 
95.:  59 
105.99 


10.03 
21.26 
31.88 
42.51 
53.14 
055.77 
71,10 
85.02 
95.(55 


10.0(5 
21.32 
31 .97 
-12.03 
53.29 
63.95 
74.01 
85.2(5 
95.92 


10(5.28  100.58 


10, 
21. 
32. 

42. 
53. 
04, 
74, 
85, 
9(5, 
100, 


10, 
21 
32 
42, 
53, 
64 
75 
85 
90 
107 


10 
21 
32 
43 

5:5 
01 
75 
8(5 
9(5 
107 


10. 
21. 
32. 
43. 
54. 
04. 
75, 
8(5, 
97 
108, 


SI  10. S3 
01  i  21.(57 
42   32.5o 


43.34 
51.17 
(55.00 
75.84 
80.(57 
97.51 


05108.34 


10.86 
21.73 
32.59 
43.4(5 
54.32 

05.  IS 
70.05 
8(5.91 
97.78 
108.04 


10.89 
21.79 
32.(58 
43.57 
54.47 
65.3(5 
70.25 
87.14 
98.04 
108.93 


10  92 
21.85 
32.77 

43.(59 
54.(52 
65.54 
70.4(5 
87.38 
98.31 
109.23 


O    Degrees, 


Minutes    30   I    31     I  32       33 


34 


35    I    36        37 


38       39  I    40 


41 


42       43   I  44 


0.11 
0.2:5 
0.34 
0.46 
0.57 
0.08 
0.80 
0.91 
1.H3 


o.ll 
o.23 
0.34 

o.l.i 
0.57 
0.09 
0.S0 
001 
1.03 


0.11 
0.23 
0.34 
0.4(5 
0.57 
0.69 
O.so 
0.92 
1.03 


0.11 
0.23 
0.34 

0.4(5 
0.57 
0.09 
0.80 
0.92 
1.03 


0.12 
0.2:5 
0.35 

0.4(5 
0.58 
0.(59 
0.81 
0.92 
1.04 


0.12 
0.23 
0.35 

0.46 
0.58 
0.09 
0.81 
0.92 
1.04 


0.12 
0.23 
0.535 
0.4(5 

0.58 
0.(59 
0.81 
0.93 
1 .04 


0.12 
0.23 
0.535 
0.4(5 
0.58 
0.70 
0.81 
0.93 
1.04 


0.12 
0.23 
0.535 
0.47 
0.58 
0.70 
0.81 
0.93 
1.05 


0.12 
0.23 
0.35 
0.47 
0.58 
0.70 
0.82 
0.93 
1.05 


0.12 
0.23 
0.35 
0.47 
0.58 
0.70 
0.82 
0.94 
1.05 


0.12 
0.23 
0.35 
0.47 
0.59 
0.70 
0.82 
0.94 
1.05 


0.12 
0.23 
0.535 
0.47 
0.59 
0.70 
0.82 
0.94 
1.00 


0.12 
0.24 
0.535 
0,17 
0.59 
0.71 
0.82 
0.91 
1.0(5 


10 

20 
30 
40 

50 
00 

70 

SO 

_ !"' 

in.) 

2oo 
300 
4.10 
500 
(500 
7.10 

HIM 

900 

1000 


1.14 

1.14 

1.15 

1.15 

1.15 

1.15 

1.16 

1.16 

1.16 

1.17 

1.17 

1.17 

1.17 

1.18 

2.28 

2.28 

2.29 

2.30 

2.30 

2.31 

2.31 

•  2.32 

2.33 

2.533 

2.34 

2.34 

2.35 

2.36 

55,12 

55.1.5 

55,1  1 

3.14 

3.45 

3.40 

3,17 

3.48 

3.49 

3.50 

3.51 

3.52 

3.52 

3.53 

4.56 

4.57 

4.5S 

4.59 

4.00 

4.(52 

4.03 

4.(54 

4.(55 

4.(56 

4.08 

4.09 

4.70 

4.71 

5.70 

5.71 

5.73 

5.74 

5.7(5 

5.77 

5.79 

5.80 

5.81 

5, S3 

5.84 

5.80 

5.87 

5.89 

O.st 

6.85 

6.87 

0.S9 

0.91 

(5.92 

6.94 

(5.9(5 

6.98 

7.00 

7.01 

7.03 

7.  "5 

7.o7 

7.08 

8.00 

8.02 

8.04 

8.06 

8.08 

8.10 

8.12 

8.14 

8.16 

8.18 

8.20 

8.22 

8.24 

It.  12 

9.14 

9.1(5 

9  19 

9.21 

9.23 

9.2(5 

9.28 

9.30 

9.:  53 

9.555 

9.37 

9.10 

9.42 

10.25 

10.28 

10.31 

10.:  53 

10.5*0 

10.39 

10,11 

10,14 

10.47 

10.49 

10.52 

10.55 

10.57 

10.(50 

0.12 
0.24 
0.535 
0.47 
0.59 
0.71 
0.S3 
0.94 
1.06 

1.18 
2.536 
3.54 
4.72 
5.90 
7.o8 
8.2(5 
9.14 
10.03 


1 1 .39 
22  79 
34.18 

45.58 
-0.07 
1  g  36 

7'.'. 70 
91.15 


11,12 
22.85 
551.27 
45.69 
57.12 
68.54 
79.90 
91.38 


102.55102.81 


11,15 
22.91 
34.36 
45.81 

57.27 
68.72 

So. 17 
91.02 


11,18 
22.96 
31.45 
45.93 
57.11 
68.89 
80.37 
91.86 


103.08  103.34 


11.51 
255.02 
34.53 

lo.ol 
57.50 
09.07 
80.58 

<)•_>..  i!  1 
103.00 


11.51 
23.08 
34.(52 
40.1(5 
57.71 
69.25 
80.79 
92  33 


11.57 
23.14 
551.71 
46.28 
57.85 
69.42 
80.99 
92.50 


11.00 
2:5.20 
34.80 
46.40 

5s.  (.0 
(59.00 
81.20 
92.80 


103.87  104.13104.40 


11.63 

2:5.20 
34.89 
40.52 
58.15 

(59.77 
81,10 
93.03 

loi.oo 


11.0(5 
2:5:52 
34.98 

4(5.01 

58.30 
69.95 

81.01 
9:5.27 
loi  93 


11.(59 
23.38 

35.0(5 
40.75 
5s.ll 
70.13 
81.82 
9:5.:,o 
105.19 


11.72 
23,14 
35.15 
40. 87 
58.59 
70.31 
82.  o:  5 
93.74 
105,10 


11:5.01  11  1.2:5  11  1.5:5 11  1  .82,115.11 .115.11  1 15.70,1 10.00:11(5.29,116.59116.881117.18 


1  1 


11.75 
23  49 

35.21 
4(5.9!) 
58.74 
7o,|s 
82.2:5 
93  98 


11.78 

23.55 
85.1 5:* 
47.11 
58.89 

70.0(5 

82.44 
94.22 


105.72  105.99 


11.81 
23.01 
35,12 
47.22 
5!  >.o3 
70.84 
82.64 
94.45 
106. 25 


117.17  117.77,118.00 


15       16 


17 


18 


19       20 


0.11 

0.11 

0.11 

0.11 

0.22 

0.22 

0.22 

0.22 

0.33 

0.38 

0.33 

0.33 

0.44 

0.44 

0.44 

0.44 

0.55 

0.55 

0.55 

0.55 

0.66 

0X6 

0.(56 

0.66 

0.77 

0.77 

0.77 

0.77 

0.88 

0.88 

0.88 

0.88 

0.99 

0.99 

0.99 

0.99 

0.11 

0.22 
0.33 

0.44 
0.55 
0.66 
0.77 
0.89 
1.00 


0.11 

6.22 
0.33 
0.44 
0.55 
0.67 
0.78 
0.89 
1.00 


€5    Degrees, 


21       22        23      24 


0.11 

0.22 
0.33 

0.45 
0.56 
0.67 
0.78 
0.89 
1.00 


0.11 

0.22 
0.33 
0.45 
0.56 
0.67 
0.78 
0.89 
1.00 


0.11 

0.22 
0.34 
0.45 
0.56 
0.67 
0  78 
0.90 
1.01 


0.11 

0.22 
0.34 
0.45 
0.56 
0.67 
0.79 
0.90 
1.01 


25 


0.11 

0.22 
0.34 
0.45 
0.56 
0.67 
0.79 
0.90 
1.01 


26       27       28      29 


0.11 

0.23 
0.34 
0.45 
0.56 
0.68 
0.79 
0.90 
1.01 


0.11 

0.23 
0.34 
0.45 
0.57 
0.68 
0.79 
0.90 
1.02 


0.11 

0.11 

0.23 

0.23 

0.34 

0.34 

0.45 

0.45 

0.57 

0.57 

0.68 

0.68 

0.79 

0.80 

0.91 

0.91 

1.02 

1.02 

30 


0,11 
0.23 

0.34 

0.46 
0,57 
0.68 
0.80 
0.91 
1.03 


1.10 
2.19 
3.29 

4.38 
5.48 
0.57 
7.67 
8.76 
9.86 


1.10 

2.20 
3.29 
4.39 

5.49 
6.59 
7.69 
8.78 
9.88 


1.10 
2.20 
3.30 
4.40 
5.51 
6.61 
7.71 
8.81 
9.91 


1.10 

2.20 
3.31 
4.42 

5.52 
6.62 
7.73 
8.83 
9.94 


1.11 

2.21 
3.32 
4.43 
5.54 

6.64 
7.75 
8.86 
9.96 


1,11 

1.11 

1.12 

1.12 

1.12 

1.12 

2.22 

2.23 

2.23 

2,24 

2.24 

2.25 

3.33 

3.34 

3.35 

3.36 

3.37 

3.37 

4.44 

4.45 

4.46 

4.48 

4.49 

4.50 

5.55 

5.56 

5.58 

5.59 

5.61 

562 

6.66 

6.68 

6.69 

6.71 

6.73 

6.75 

7.77 

7.79 

7.81 

7.83 

7.85 

7.87 

8.88 

8.90 

8.93 

8.95 

8.97 

9.00 

9.99 

10.01 

10.04 

10.07 

10.10 

10.12 

1.13 
2.26 
3.38 
4.51 
5.64 
6.77 
7.89 
9.02 
10.15 


1.13 

1.13 

2.26 

2.27 

3.39 

3  40 

4.52 

4.53 

5.65 

5.67 

6.78 

6.80 

7.91 

7.93 

9.04 

9.07 

10.17 

10.20 

1.14 
2.27 
3.41 

4.55 
5.(8 

6.82 
7.95 
9.09 

10.23 


1.14 

2.28 
3.42 
4.56 
5.70 
6  84 
7.98 
9.12 
10.25 


10.95 
21.90 

32.86 
43.81 
54.76 
65.71 

76.66 

87.62 

98.57 

109.52 


10.98 

11.01 

21.96 

22.02 

32.94 

33.03 

43.92 

44.05 

54.91 

55.06 

65.89 

66.07 

76.87 

77.08 

87.85 

88.09 

98.83 

99.10 

109.81 

110.11 

11.04 

22.08 
33.12 
44.16 
55.20 
66.24 
77.28 
88.32 
99.36 
110.40 


11.07 
22.14 
33.21 
44.28 
55.35 
66.42 
77.49 
88.56 
99.63 
110.70 


11.10 

22.20 
33.30 
44.40 

55.50 
66.59 
77.69 
88.79 
99.89 
110.99 


11 

22 
33 
44, 

55. 

66. 

77, 

89. 
100. 
111. 


11 

22 
33 
44 
55 
66 
78 
89 
100 
111 


11, 

22, 
83 
44, 
55, 
67, 
78, 
89, 
100, 
111, 


11.22 
22.43 
33.65 
44.87 
56.09 
67.30 
78-52 
89.74 
100.95 
112.17 


11.25 
22.49 
33.74 

44.98 
56.23 
67  48 
78.72 
89.97 
101  21 
112.46 


11.28 
22.55 
33.83 
45.10 
56.38 
67.66 
78.93 
90.21 
101.48 
112.76 


11.31 

22.61 
33.92 
45.22 
56.53 
67.83 
79.14 
90.44 
101.75 
113.05 


11.34 
22.67 
34.01 
45.34 
56.68 
68.01 
79.35 
90.68 
102.02 
113.35 


11.36 
22.73 
34.09 
45.46 

56.82 
68.18 
79.55 
90.91 
102.28 


11.39 
22.79 
34.18 

45.58 
56.97 
68.36 
79.76 
91.15 
102.55 


113.64|113.94 


o 

Degrees. 

45        46 

|47 

48      49 

50 

|    51    |    52   |    53  |   54    |    55    |  56    |    57    |    58 

59    |  60 

0.12 

0.12 

0.12 

0.12 

0,12 

0.12 

0.12 

012 

0.12 

0.12 

012 

0.12 

0.12 

0.12 

0.12 

0.12 

0.24 

0.24 

0.24 

0.24 

0.24 

0.24 

0.24 

0.24 

0.24 

0.24 

024 

0.24 

0.24 

0.24 

0.24 

0.25 

0.36 

0.36 

0.36 

0.36 

0.36 

0.36 

0.36 

0.36 

0.36 

0.36 

0.36 

0.36 

0.37 

0.37 

0.37 

0.37 

0.47 

0.47 

0.48 

0.48 

0  48 

0.48 

0.48 

0.48 

0.48 

0.48 

0.49 

0.49 

0.49 

0.49 

0.49 

0.49 

0.59 

0.59 

0.59 

0.60 

0.60 

0.60 

0  60 

060 

0.60 

0.61 

0.61 

0.61 

0.61 

0.61 

0.61 

0.61 

0.71 

0.71 

0.71 

0.72 

0.72 

0.72 

0.72 

0.72 

0.72 

0.73 

0.73 

0.73 

0.73 

0.73 

0.73 

0.71 

0.83 

0.83 

0.83 

0.83 

0.84 

0.84 

0.84 

0.84 

0.85 

0.85 

0.85 

0.85 

0.85 

0.86 

0.86 

0.86 

0.95 

0.95 

0.95 

0.95 

0.96 

0.96 

0.96 

0.96 

0.97 

0.97 

0.97 

0.97 

0.98 

0.98 

0.98 

0.98 

1.07 

1.07 

1.07 

1.07 

1.08 

1.08 

1.08 

1.08 

1.09 

1.09 

1.09 

1 .09 

1.10 

1.10 

1.10 

1.11 

1.18 

1.19 

1.19 

1.19 

1.20 

1.20 

1.20 

1.20 

1.21 

1.21 

1.21 

1.22 

1.22 

1.22 

1.22 

1.23 

2.37 

2.37 

2.38 

2.38 

2.39 

2,40 

2.40 

2.41 

2.41 

2.42 

2.43 

2.43 

2.44 

2.44 

2.45 

2.46 

3.55 

3.56 

3.57 

3.58 

3.59 

3.59 

3.(0 

3.61 

3.62 

3.63 

3.64 

3.65 

3.66 

3.67 

3.67 

3.68 

4.73 

4.75 

4.76 

4.77 

4.78 

4.79 

4.81 

4.82 

4.83 

4.84 

4.85 

4.86 

4.88 

4.89 

4.90 

4.91 

5.92 

5.93 

5.95 

5.96 

5.98 

5.99 

6,01 

6.02 

6.04 

6.05 

6.07 

6.08 

6.10 

6.11 

6.12 

6.14 

7.10 

7.12 

7.14 

7.15 

7.17 

7.19 

7.21 

7.23 

7.24 

7.26 

7.28 

7.30 

7.31 

7.33 

7.35 

7.37 

8.29 

8.31 

8.33 

8.35 

8.37 

8.39 

8.41 

8.43 

8.45 

8.47 

8.49 

8.51 

8.53 

8.55 

8.57 

8.59 

9.47 

9.49 

9.52 

9.54 

9.56 

9.59 

9.61 

9.63 

9,66 

9.68 

9.70 

9.73 

9.75 

9.78 

9.80 

9.82 

10.65 

10.68 

10.71 

10.73 

10.76 

10.78 

10.81 

10.84 

10.86 

10.89 

10.92 

10.94 

10.97 

11.00 

11.02 

11.05 

11.84 

11,87 

11.90 

11.92 

11.95 

11.98 

12.01 

12.04 

12.07 

12.10 

12.13 

12.16 

12.19 

12.22 

12.25 

12.28 

23.67 

23.73 

23.79 

23.85 

23.91 

23.97 

24.03 

24.08 

24.14 

24.20 

24.26 

24.32 

24.38 

24.44 

24.50 

24.56 

35.51 

35.60 

35.69 

35.77 

35  86 

35.95 

36.04 

36.13 

36.22 

36.30 

36.39 

36.48 

36.57 

36.66 

36.75 

36.83 

47.34 

47.46 

47.58 

47.70 

47.82 

47.93 

48.05 

48.17 

48.29 

48.40 

48.52 

48.64 

48.76 

48.88 

49.00 

49.11 

59.18 

59.33 

59.48 

59.62 

59.77 

59.92 

60.07 

60.21 

60.36 

60.51 

60.66 

60.80 

60.95 

61.10 

61 .25 

61.39 

71.02 

71.19 

71.37 

71 .54 

71.72 

71.90 

72.08 

72.25 

72.43 

72.61 

72.79 

72.96 

73.14 

73.31 

73.49 

73.67 

82.85 

83.06 

83.27 

83.47 

83.68 

83.88 

84.09 

84.29 

84.50 

84.71 

84.92 

85.12 

85.33 

85.53 

85.74 

85.95 

94.69 

94.92 

95.16 

95.39 

95.63 

95.86 

96.10 

96.34 

96.58 

96.81 

97.05 

97.28 

97.52 

97.75 

97  99 

98.22 

106.52 

106.79 

107.06 

107.32 

107.59 

107.85 

108.12 

108.38108.65 

108.91 

109.18 

109.44 

109.71 

109.97110.24 

110.50 

118.36 

118.65 

118.95 

119.241 

119.54 

119.83 

120.13 

120.42. 

120.72. 

121.01 

121.31 

121.60 

121.901 

122.19, 

122.49 

122.78 

15 


T'    Degrees, 


Uinute: 


5     |     6  7  8 


12 


13       14 


Els.  in  ft. 


0.12 
0.25 
0.37 
0.49 
0.61 
0.74 
0.86 
0.98 
1.11 


0.12 
0.25 
0.37 
0.49 
0.02 
0.74 
0.86 
0.98 
1.11 


0.12 
0.25 
0.37 
0.49 
0.62 
0.74 
0.86 
ii  99 
1.11 


0.12 
0.25 
<>.:;7 
0.49 
0.62 
0.74 
0.87 
0.99 
1.11 


0.12 
0.25 

ii.;;; 
0.50 
0.62 
0.71 
0.87 
0.99 
1.12 


0.12 
0.25 
0.37 
0.50 
0.62 
0.75 

II.N7 

0.09 
1.12 


0.12 
(».2.-) 
0.37 

0.50 
0.02 

n.7.-) 
0.87 

1JIO 

1.12 


0.12 
0.25 
0.37 

0.50 
0.62 

0.75 
0.87 
1.00 
1.12 


0.13 
0.25 
0.38 
0.50 

0.03 
0.75 
0.88 
1.00 
1.13 


0.13 
0.25 
0.38 
0.50 
0.63 
0.75 
0.88 
LOO 
1.13 


0.13 
0.25 
0.38 

0.50 
0.03 
0.75 
0.88 
1.01 
1.13 


0.13 
0.25 
0.38 

0.50 

0.63 
0.76 
0.88 
1.01 
1.13 


0.13 

0.13 

0.25 

055 

0.38 

0.38 

0.51 

0.51 

0.63 

0.63 

0.70 

0.70 

0.88 

0.89 

1.01 

1.01 

1.14 

1.11 

0.13 
0.25 
0.38 
0.51 
0.03 
0.70 
0.89 
1.02 
1.14 


10 

20 
30 

40 
50 
60 
70 
80 
90 


1.23 

2.46 
3.68 
4.91 
6.14 

7.37 

8.59 

9.82 

11.05 


1.23 
2.46 
3.69 

4.92 
0.15 
7.38 
8.02 
9.85 
11.08 


1 .23 
2.47 
3.70 
4.94 
0.17 
7.40 
8.04 
9.87 
11.10 


1.24 
2.47 
3.71 
4.95 
0.18 
7.42 
8.00 
9.89 
11.13 


1.24 

2.48 
3.72 
4  90 
0.20 
7.11 
8.08 
9.92 
11.10 


1.24 
2.49 
3.73 
4.97 
0.21 
7.40 
8.70 
9.94 
11.18 


1.25 
2.49 
8.74 
4.98 
0.23 
7.47 
8.72 
9.90 
11.21 


1.25 
2.50 
3.75 
4.99 
6.24 
7, lit 
8.74 
9.99 
11.24 


1.25 
2.50 
3.75 
5.01 
0.20 
7.51 
8.70 
10.01 
11.20 


1.25 
2.51 
3.70 
5.02 
0.27 
7.52 
8.78 
10.03 
11.29 


1.20 
2.51 
3.77 
5.03 
6.29 
7.54 
8.80 
10.06 
11.32 


1.20 

2  52 
3.78 
5.04 
0.30 
7.56 
8.82 
10.08 
11.34 


1.20 
2.53 
3.79 
5.05 
6.32 
7.-58 
8.84 
10.11 
11.37 


1.27 
2.53 
3.80 
5.07 
6.33 
7.60 
8.86 
10.13 
11.40 


1.27 
2.54 
3.81 
5.08 

6.35 

7.02 
8.88 
10.15 
11.42 


100 

200 

300 

400 

500 
Olio 
700 
800 
900 
1000 


12.28 
24.56 
30.83 
49.11 
61.39 
73.07 
85.95 
98.22 
110.50 
122.78; 


12.31 
24.02 
30.02 
49.23 
61.54 
73.85 
86.16 
98.46 
110.77 
123.08 


12.34 
24.08 
37.01 
49.35 
61.69 
74.03 
86.37 
98.70 


12.37 
24.73 
37.10 
49.47 
01.84 
74.20 
80.57 
its.  94 


111.04111.30 


12 

21 
37 
40 
01 
71 

so, 
99, 

111 


123^38  123!o7ll23!9 


12 
21 
37 
49 

02 
71 
8(  i 
99 

in 

124 


83112 
201124 


12.49 
24.97 

37.40 
49.94 
(52.43 
74.91 
87.40 
99.88 
112.37 
124.85 


12.52 

25.03 

37.55 

50.00 

02.58 

75.09 

87.61 

100.12 

112.64 

125.15 


12.54 

25.08 
37.03 
50.18 
02.72 
75.20 
87.81 

100.35 

112.90 
125.44 


12, 

25.15 

37.72 

50.30 

02.87 

75.44 

88.02 
100.59 
113.17113 
125.74,120 


12 
25 

37 
5o 
03 
75 
88, 
loo 


82101 
43113 
03120 


12, 
25, 

37, 
50, 
03, 
75. 
88. 
101. 


70413 
33126 


12.09 
25.38 

38.08 
50.77 
03.46 
70.15 
88.84 
101.54 
971114.23 
03,120.92 


*?    Degrees, 


Minutes    30       31        32 


33       34       35       36        37 


38  |    39       40  |    41    I    42  I    43  I  44 


His.  in  ft. 


0.13 
0.26 
0.39 
0.53 

0.06 
0.79 
0.92 
1.05 


0.13 
0.20 
0.40 
0.53 
0.00 
0.79 
0.92 
1.06 


0.13 
0.20 
0.40 
0.53 

0.00 

0.79 
0.93 

1.00 


0.13 
0.27 
0.40 
0.53 

0.00 

o.so 
0.93 
1.06 


9       1.18     1.19     1.19     1.19     1.20     1.20     1.20     1.20 


0.13 
0.27 
0.40 
0.53 

0.00 

0.80 
0.93 

l.oo 


0.13 
0.27 
0.40 
0.53 
0.67 
0.80 
0.93 
1.07 


0.13 
0.27 
0.40 
0.53 
0.07 
0.80 
0.93 
1.07 


0.13 
0.27 
0.40 
0.53 
0.67 
0.80 
0.94 
1.07 


0.13 
0.27 
0.40 
0.54 
0.07 
0.80 
0.94 
1.07 
1.21 


0.13 
0.27 
0.40 
0.54 
0.07 
0.81 
0.94 
1.07 
1.21 


0.13 
0.27 
0.40 
0.54 
0.(57 
0.81 
0.94 
1.08 
1.21 


0.13 
0.27 
0.40 
0.54 
0.67 
0.81 
0.94 
1.08 
1.21 


0.14 
0.27 
0.41 
0.54 
0.68 
0.81 
0.95 
1.08 
1.22 


0.14 
o.27 
0.41 
0.54 
0.08 
0.81 
0.95 
1.08 
1 .22 


0.14 
0.27 
o.ll 
0.54 
0.68 
0.81 
0.95 
1.09 
1.22 


10 
20 
30 
40 
50 
60 
70 
80 
90 


1.32 

1.32 

1.32 

1.33 

1.33 

1.33 

1.33 

1.34 

1.34 

1.34 

1.35 

1.35 

1.35 

1.30 

1.36 

2.03 

2.(54 

2.(55 

2.65 

2.00 

2.0(5 

2.(57 

2.07 

2.(58 

2.09 

2.(59 

2.70 

2.70 

2.71 

2.72 

3.95 

3.96 

3.97 
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1 .35 


0.15 
0.30 
0.45 
0.00 
0.75 
0.90 
1.05 
1.20 
1.35 


0.15 
0.30 
0.15 
0.00 
0.75 
0.90 
1.05 
1.21 
1.36 


0.15 
0.30 
0.45 
0.00 
0.75 
0.91 
1.06 
1.21 
1.36 


0.15 
0.30 
0.45 
0.00 
0.76 
0.91 
1.06 
1.21 
1.36 


0.15 
0.30 
0.45 
0.01 
0.76 
0.91 
1.06 
1.21 
1.36 


0.15 
0.30 
0.46 
0.01 
0.76 
0.91 
1.06 
1.21 
1.37 


0.15 
0.30 
0.46 
0.61 
0.76 
0.91 
1.06 
1.22 
1 .37 


0.15 
0.31 

0.46 
0.61 
0.76 
0.92 
1.07 
1.22 
1.37 


0.15 
0.31 
0.46 
0.61 
0.77 
0.92 
1.07 
1.22 
1.38 


10 

20 
30 
40 
50 
00 
70 
80 
90 

LOO 

'2(iO 
3(io 
4oo 
5(h) 

700 

800 

000 

1000 


1,19 

1.50 

1.50 

1.50 

1 .51 

1.51 

1.51 

1.52 

1.52 

1.52 

1.52 

1.53 

1.53 

1.53 

•'09 

3.00 

3.00 

3.01 

3.01 

3.02 

3.02 

3.03 

3.04 

3.04 

3.05 

3.o5 

3.06 

3.07 

4.48 

4.49 

1.50 

4.51 

1.52 

4.53 

4.54 

4.55 

4.55 

4.56 

4.57 

4.58 

4.59 

-1..  (i 

5.08 

5  99 

6.00 

o.ol 

6.03 

O.ol 

0.05 

6.06 

6.07 

6.09 

0.10 

0.1 1 

0.12 

0.13 

7,17 

7,19 

7.50 

7.52 

7.53 

7.55 

7.50 

7.58 

7.59 

7.01 

7.0,2 

7.04 

7.65 

7.07 

-07 

S.99 

9.00 

9.02 

9.04 

9.00 

9.07 

9  09 

9.11 

9.13 

9.15 

9.16 

9.18 

9.20 

10.46 

in.  IS 

10.50 

10.52 

1.0.51 

10.57 

10.59 

10.61 

10.03 

10.05 

10.67 

10.09 

10.71 

10.73 

11.90 

11.98 

12.00 

12.03 

12.05 

12.08 

12.10 

12.12 

12.15 

12.17 

12.19 

12.22 

12.21 

12.27 

13.45 

13.48 

13.50 

13.53 

13.56 

13.58 

13.01 

13.04 

13.66 

13.69 

13.72 

13.74 

12,77 

13.80 

0.15 
0.31 

0.46 
0.01 
0.77 
0.92 
1.08 
1.23 
1.38 

1.54 
3.07 
4.61 
6.14 
7.08 
9.22 
lo.75 
12.29 
L3.83 


14.95 
29.89 
14.84 

74.73 
so.07 
104.62 
119.56 
134.51 
1 19.45 


11. OS 

29.95 
44.93 
59.90 
74.88 
39.85 
104.83 
119.80 
134.78 
1 19.75 


15.01 
2,0.01 
45.02 

00.02 

90.03 

105.04  lo. 
120.01  120 

135.05  135 
L50.05  15(i 


i:, 

2,.i 
■15 
00 
75 
90 
105 
27  120 
31  135 
2,1  150 


,06 

.1:: 
,19 
.26 
32 

':N 

.45 

.51 
.58  12,5 
,611150 


15 
30 
45 

00 
75 
90 
105 
75  120 
85  130 
94  151 


15, 
3o, 
45. 

60. 
75, 
90, 
100. 
121, 
13';, 

151, 


15.18 

30.37 

45.55 

00.72, 

75.92 

91.10 

106.28 

121.40 

136.65 

151.83 


15.21 
2o.l:; 
45.0  1 
60.85 
70.07 
91.28 

100,19 
121.70 
136.92 

152.13 


15.24 

30,19 
45.73, 
60.97 

70.22 
91,10 

I00.70 
121.91 
137.19 
152,13 


15.27 
30.54 
45.82 
01.09 
76.36 
91.63 


15.30 
30.60| 
45.91 
61.21 
70,. 51 
91.81 


106.90107.11 


15.33 

30.00 
40.00 
61.33 
76.06 
91.09 


15.30 
30.72 
40.09 
61.45 
70,  .81 
92.17 


107.2,2107 


122.18  122.42  122.00  122.90 
137.45  137.72  137.99  13K.20 

152.72  153.02  153.32  153.02 


is 


S   Decrees, 


«5 


0.14 

0.29 
0.43 

0.58 
0.72 
0.87 
1.01 
1.16 
1.30 


0.15 

0.29 
0.44 

0.58 
0.73 

0.87 
1.02 
1.16 
1.31 


17 


0.15 

0.29 
0.44 
0.58 
0.73 
0.87 
1.02 
1.16 
1.31 


8 


19 


0.15 

0.15 

0.29 

0.29 

0.44 

0.44 

0.58 

0.58 

0.73 

0.73 

0.88 

0.88 

1.02 

1.02 

1.17 

1.17 

1.31 

1.32 

1.46 

1.46 

2.92 

2.92 

4.38 

4.39 

5.85 

5.84 

7.29 

7.31 

8.75 

8.77 

10.21 

10.23 

11.67 

11.69 

13.13 

13.16 

20 


0.15 

0.29 
0.44 
0.59 
0.73 
0.88 
1.03 
1.17 
1.32 


21 


0.15 
0.29 
0.44 
0.59 
0.73 
0.88 
1.03 
1.17 
1.32 


22 


0.15 

0.29 
0.44 
0.59 
0.74 
0.88 
1.03 
1.18 
1.32 


23 


0.15 
0.29 
0.44 
0.59 
0.74 
0.88 
1.03 
1.18 
133 


24 


0.15 
0.30 
0.44 
0.59 
0.74 
0.89 
1.03 
1.18 
1.33 


25 


0.15 

0.30 
0.44 
0.59 
0.74 
0.89 
1.04 
1.18 
1.33 


26 


0.15 

0.30 
0.44 
0.59 
0.74 
0.89 
1.04 
1.19 
1.33 


27 


0.15 
0.30 
0.45 
0.59 
0.74 
0.89 
1.04 
1.19 
1.34 


28 


0.15 

0.30 
0.45 
0.60 
0.74 
0.89 
1.04 
1.19 
1.34 


29 


0.15 

0.30 
0.45 
0.60 
0.75 
0.89 
1.04 
1.19 
1.34 


30 


0.15 
0.30 
0.4-5 
0.60 
0.75 
0.90 
1.05 
1.20 
1.35 


1.45 

2.90 

4.35 

5.80 

7.25 

8.70 

10.15 

11.60 

13.05 


1.45 

2.91 

4.36 

5.81 

7.26 

8,72 

10.17 

11.62 

13.08 


1.46 

2.91 

4.37 

5.82 

7.28 

8.74 

10.19 

11.65 

13,10 


1.46 

1.47 

1.47 

1.47 

2.93 

2.94 

2.94 

2.95 

4.39 

4.40 

4.41 

4.42 

5.86 

5.87 

5.88 

5.89 

7.32 

7.34 

7.35 

7.37 

8.79 

8.81 

8.82 

8.84 

10.25 

10.27 

10.29 

10.32 

11.72 

11.74 

11.77 

11.79 

13.18 

13.21 

13.24 

13,26 

1.48 

2.95 

4.43 

5.91 

7.38 

8.86 

10.34 

11.81 

13.29 


1.48 
2.96 
4.44 
5.92 
7.40 
8.88 
10.36 
11.84 
13.32 


1.48 

2.97 

4.45 

5.93 

7.41 

8.90 

10.38 

11.86 

13.34 


1.49 
2.97 

4.46 

5.94 

7.43 

8.91 

10.40 

11.88 

13.37 


1.49 

1.49 

2.98 

2.98 

4.47 

4.47 

5.95 

5.97 

7.44 

7.46 

8.93 

8.95 

10.42 

10.44 

11.91 

11.93 

13.40 

13.42 

1.49 

2.99 

4.48 

5.98 

7.47 

8.97 

10.46 

11.96 

13.45 


14.50 

28.90 

43.50 

58.00 

72.50 

86.99 
101.49101 
115.99116 
130.49130 
144.99145 


14.56 

29.12 

43.68 

58.24 

72.80 

87.35 

101.91 

116.47 

131.03 

145.59 


14.59 

29.18 

43.76 

58.35 

72.94 

87.53 

102.12 

116.70 

131.29 

145.88 


14 

29 

43 

58, 

73 

87. 

102 

116 

131, 

146. 


14 

29 

43 

58 

73. 

87, 

102, 

117, 

131, 

146. 


14.68 

29.35 

44.03 

58.71 

73.39 

88.06 

102.74 

117.42 

132.09 

146.77 


14.71 

29.41 

44.12 

58.83 

73.54 

88.24 

102.95 

117.66 

132.36 

147.07 


14.74 

29.47 

44.21 

58.95 

73.69 

88.42 

103.16 

117.90 

132.63 

147.37 


14.77 

29.53 

44.30 

59.07 

73.84 

88.60 

103.37 

118.14 

132.90 

147.67 


14.80 

29.59 

44.39 

59.18 

73.98 

88.78 

103.57 

118.37 

133.16 

147.96 


14. 

29. 

44 

59. 

74. 

88, 
103. 
118. 
133. 
148. 


14.86 

29.71 

44.57 

59.42 

74.28 

89.14 

103.99 

118.85 

133.70 

148  56 


14.89 

29.77 

44.66 

59.54 

74.43 

89.32 

104.20 

119.09 

133.97 

148.86 


14.92 

29.83 

44.75 

59.66 

74.58 

89.49 

104.41 

119.32 

134.24 

149.15 


14.95 

29.89 

44.84 

59.78 

74.73 

89.67 

104.62 

119.56 

134.51 

149.45 


S  Degrees, 


45        46      47       48      49       50 


51 


52       53      54    >    55      56        57        58       59       60 


0.15 
0.31 
0.46 
0.62 
0.77 
0.92 
1.08 
1.23 
1.39 


0.15 
0.31 
0.46 
0.62 
0.77 
0.93 
1.08 
1.23 
1.39 


0.15 
0.31 
0.46 

0.62 
0.77 
0.93 
1.08 
1.24 
1.39 


0.15 
0.31 

0.46 
0.62 
0.77 
0.93 
1.08 
1.24 
1.39 


0.16 
0.31 
0.47 
0.62 
0.78 
0.93 
1.09 
1.24 
1.40 


0.16 
0.31 
0.47 
0.62 
0.78 
0.93 
1.09 
1.24 
1.40 


0.16 
0.31 
0.47 
0.62 
0.78 
0.93 
1.09 
1.25 
1.40 


0.16 
0.31 
0.47 
0.62 
0.78 
0.94 
1.09 
1.25 
1.40 


0.16 
0.31 
0.47 
0.63 
0.78 
0.94 
1.09 
1.25 
1.41 


0.16 
0.31 
0.47 
0.63 
0.78 
0.94 
1.10 
1.25 
1.41 


0.16 
0.31 
0.47 
0.63 
0.78 
0.94 
1.10 
1.26 
1.41 


0.16 
0.31 
0.47 
0.63 
0.79 
0.94 
1.10 
1.26 
1.41 


0.16 
0.31 
0.47 
0.63 
0.79 
0.94 
1.10 
1.26 
1.42 


0.16 
0.32 
0.47 
0.63 
0.79 
0.95 
1.10 
1.26 
1.42 


0.16 

0.32 
0.47 
0.63 
0.79 
0.95 
1.11 
1.26 
1.42 


0.16 

0.32 
0.48 
0.63 
0.79 
0.95 
1.11 
1.27 
1.43 


1.54 

1.54 

1.55 

1.55 

1.55 

1.55 

1.56 

1.56 

1.56 

157 

1.57 

1.57 

1.57 

1.58 

1.58 

3.08 

3.08 

3.09 

3.10 

3.10 

3.11 

3.11 

3.12 

3.13 

3.13 

3.14 

3.14 

3.15 

3.16 

3.16 

4.62 

4.63 

4.04 

4.64 

4.65 

4.66 

4.67 

4.68 

4.69 

4.70 

4.71 

4.72 

4.72 

4.73 

4.74 

6.16 

6.17 

6.18 

6.19 

6.20 

6.22 

6.23 

6.24 

6.25 

6.26 

6.28 

6.29 

6.30 

6.31 

6.32 

7.70 

7.71 

7.73 

7.74 

7.76 

7.77 

7.79 

7.80 

7.82 

7.83 

7.85 

7.86 

7.87 

7.89 

7.90 

9.23 

9.25 

9.27 

9.29 

9.31 

9.32 

9.34 

9.36 

9.38 

9.40 

9.41 

9.43 

9.45 

9.47 

9.49 

10.77 

10.79 

10.82 

10.84 

10.86 

10.88 

10.90 

10.92 

10.94 

10.96 

10.98 

11.00 

11.02 

11.05 

11.07 

12.31 

12.34 

12.36 

12.38 

12.41 

12.43 

12.46 

12.48 

12.50 

12.53 

12.55 

12.58 

12.60 

12.62 

12.65 

13.85 

13.88 

13.91 

13.93 

13.96   13.99 

14.01 

14.04 

14.07 

14.09 

14.12 

14.15 

14.17 

14.20 

14.23 

1.58 

3.17 

4.75 

6.34 

7.92 

9.50 

11.09 

12.67 

14.25 


15.39 

30.78 

46.17 

61.56 

76.96 

92.35 

107.74 

123.13 

138.52 

153.91 


15 

30 

46 

61 

77 

92 

107 

123 

138 

154 


15.45 
30.90 
46.35 
61.80 
77.26 
92.71 
108.16 
371123:61 
791139.06 


15 

30 

46 

61 

77. 

92 

108, 

123. 

139. 


211154.511154 


15.51 

31.02 

46.53 

62.04 

77.56 

93.07 

108.58 

124.09 

139.60 

155.11; 


15.54 

31.08 

46.62 

62.16 

77.70 

93.24 

108.78 

124.32 

139.86 

155.40 


15 

31 

46 

62 

77 

93 

108 

124 

140 

155, 


15.60 

31.20 

46.80 

62.40 

78.00 

93.60 

109.20 

124.80 

140.40 

156.00 


15.63 

31.26 

46.89 

62.52 

78.15 

93.78 

109.41 

125.04 

140.67 

156.30 


15 
31 
46 
62 
78, 
93, 

109, 

125. 

140. 

156. 


15.69 

31.38 

47.07 

62.76 

78.45 

94.14 

109.83 

125.52 

141.21 

156.90 


15 
31, 
47, 
62, 
78, 
94, 

110. 

125. 

141. 

157. 


15 
31 
47 
63 
78 
94, 

110. 

125. 

141, 

157, 


15.78 

31.56 

47.34 

63.12 

78.90 

94.67 

110.45 

126.23 

142.01 

157.79 


15 

31 

47 

G3 

79 

94 

110 

126 

142 

158 


15.84 
31.68 
47.51 
63.35 
79.19 
95.03 
110.87 
47  126.70 
28,142.54 
091158.38 
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O 

Degrees. 

Minutes 

O     1     1 

1    2 

1     3 

4           5 

6          7 

1     8     |     9 

IO    I     II        12    |    13        14 

Die.  in  ft. 

0.10 

0.16 

0.10 

0.16 

0.16 

0.16 

0.10 

0.16 

0.16 

0.16 

0.16 

0.10 

0.16 

0.16 

0.16 

1 

2 

0.82 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

3 

0.48 

0.48 

0.48 

0.48 

0.48 

0.48 

0.48 

0.48 

0.48 

0.48 

0.48 

0.49 

0.49 

0.49 

0.49 

4 

0.63 

0.63 

0.64 

0.04 

0.64 

0.64 

0.04 

0.64 

0.04 

0.04 

0.05 

0.05 

0.05 

0.05 

0.65 

5 

0.70 

0.70 

0.79 

0.80 

0.80 

0.80 

0.80 

0.80 

0.80 

0.81 

0.81 

0.81 

0.81 

0.81 

0.81 

6 

0.95 

0.95 

0.95 

0.96 

0.96 

0.00 

0.96 

0.96 

0.96 

0.07 

0.97 

0.97 

0.97 

0.97 

0.98 

7 

1.11 

1.11 

1.11 

1.11 

1.12 

1.12 

1.12 

1.12 

1.13 

1.13 

1.13 

1.13 

1.13 

1.14 

1.14 

8 

1.27 

1.27 

1 .27 

1.27 

1.28 

1.28 

1.28 

1.28 

1.29 

1.29 

1.29 

1.20 

1.30 

1.30 

1.30 

9 

1.43 

1.43 

1.43 

1.43 

1.44 

1.44 

1.44 

1.44 

1.45 

1.45 

1.45 

1.46 

1.40 

1.46 

1.46 

10 

1.58 

1.59 

1 .50 

1.59 

1.60 

1.60 

1.60 

1.60 

1.61 

1.61 

1.61 

1.62 

1.62 

1.62 

1.03 

20 

3.17 

3.17 

3.18 

3.19 

3.19 

3.20 

3.20 

3.21 

3.22 

3.22 

3.23 

3.23 

3.24 

3.25 

3.25 

30 

4.75 

4.76 

4.77 

4.78 

4.79 

4,80 

4.81 

4.81 

4.82 

4.8)3 

4.84 

4.85 

6.8T> 

4.87 

4.88 

40 

(i.34 

6.35 

6.36 

6.37 

6.38 

0.39 

6.41 

6.42 

6.43 

6.44 

6.45 

6.47 

6.48 

6.49 

6. .50 

50 

7.92 

7.« '3 

7.95 

7.96 

7.98 

7.99 

8.01 

8.02 

8.04 

8.05 

8.07 

8.08 

8.10 

8.11 

8.13 

60 

9.50 

9.52 

9.54 

9.56 

9.57 

9.59 

9.61 

9.63 

9.65 

9.66 

9.08 

9.70 

9.72 

9.74 

9.75 

70 

11.09 

11.11 

11.13 

11.15 

11.17 

11.19 

11.21 

11.23 

11.25 

11.27 

11.30 

11.32 

11.34 

11.36 

11.38 

80 

12.67 

12.69 

12.72 

12.74 

12.77 

12.79 

12.81 

12.84 

12.86 

12.89 

12.91 

12.93 

12.96 

12.98 

13.00 

90 

14.25 

14.28 

14.31 

14.34 

14.36 

14.39 

14.42 

14.44 

14.47 

14.50 

14.52 

14.55 

14.58 

14.60 

14.63 

100 

15.84 

15.87 

15.90 

15.03 

15.96 

15.90 

16.02 

16.05 

16.08 

16.11 

16.14 

16.17 

16.20 

16.23 

16.26 

200 

31.68 

31.74 

31.80 

31.80 

31.92 

31.97 

32.03 

32.09 

32.15 

32.21 

32.27 

32.33 

32  39 

32.45 

32.51 

300 

47.51 

47.00 

47.69 

47.78 

47.87 

47.96 

48.05 

48.14 

48.23 

48.32 

48.41 

48.50 

48.59 

48.68 

48.77 

400 

03.35 

63.47 

63.59 

63.71 

63.83 

63.95 

64.07 

64.19 

64.31 

64.43 

04.55 

64.67 

64.78 

64.90 

65.02 

500 

79.10 

79.34 

79.49 

79.04 

79.79 

79.04 

80.09 

80.24 

80.39 

80.54 

80.09 

80.84 

80.98 

81.13 

81.28 

COO 

95.03 

95.21 

95.39 

95.57 

95.75 

95.92 

96.10 

96.28 

96.46 

96.64 

90.82 

97.00 

97.18 

97.36 

97.54 

7D0 

110.87 

111.08 

111.29 

111.50 

111.71 

111.91 

112.12 

112.33 

112.54 

112.75 

112.96 

113.17 

113.37 

113.58 

113.79 

800 

126.70 

120.94 

127.18 

127.42 

127.00 

127.90 

128.14 

128.38 

128.62 

128.86 

129.10 

129.34 

129.57 

129.81 

130.05 

900 

142.54 

142.81 

143.08 

143.35 

143.62 

143.88 

144.15 

144.42 

144.69 

144.96 

145.23 

145.50 

145.76 

146.03 

146.30 

1000 

158.38 

158.08 

158.98 

159.28 

159.58 

159.87 

160.17 

160.47 

160.77 

161.07 

161.37 

161.07 

101.90 

162.26 

162.56 

O 

Degre 

es. 

Minutesj 

30       31 

32 

33 

34       35 

36   |    37 

38  |    39 

40   |    41    |    42   |    43  |  44 

Dis.  in  ft. 

0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

0  17 

0.17 

1 

2 

0.33 

0.34 

0.34 

0.34 

0.34 

0.34 

0.34 

0.34 

0.34 

0.34 

0.34 

0.34 

0.34 

0.34 

0.34 

3 

0.50 

0.50 

0.50 

0.50 

0.51 

0.51 

0.51 

0.51 

0.51 

0.51 

0.51 

0.51 

0.51 

0.51 

0.51 

4 

0.G7 

0.07 

0.67 

0.67 

0.67 

0.68 

0.68 

0.68 

0.68 

0.68 

0.68 

0.68 

0.68 

0.68 

0.09 

5 

0.84 

0.84 

0.84 

0.84 

0.84 

0.84 

0.85 

0.85 

0.85 

0.85 

0.85 

0.85 

0.85 

0.86 

0.36 

6 

1.00 

1.01 

1.01 

1.01 

1.01 

1.01 

1.01 

1.02 

1.02 

1.02 

1.02 

1.02 

1.03 

1.03 

1.03 

7 

1.17 

1.17 

1.18 

1.18 

1.18 

1.18 

1.18 

1.19 

1.19 

1.19 

1.19 

1.19 

1.20 

1.20 

1.20 

8 

1.34 

1.34 

1.34 

1.35 

1.35 

1.35 

1.35 

1.36 

1.36 

1.36 

1.36 

1.37 

1.37 

1.37 

1.37 

9 

1.51 

1.51 

1.51 

1.51 

1.52 

1.52 

1.52 

1.52 

1.53 

1.53 

1.53 

1.54 

1.54 

1.54 

1.54 

10 

1.67 

1.68 

1.68 

1.68 

1.69 

1.69 

1.69 

1.69 

1.70 

1-70 

1.70 

1.71 

1.71 

1.71 

1.72 

20 

3.35 

3.35 

3.30 

3.36 

3.37 

3.38 

3.38 

3.39 

3.39 

3-40 

3.41 

3.41 

3.12 

3,12 

3.43 

30 

5.02 

5.03 

5.04 

5.05 

5.06 

5.07 

5.07 

5.08 

5.09 

5-10 

5.11 

5.12 

5.13 

5.14 

5.15 

40 

0.09 

6.71 

6.72 

0.73 

6.74 

6.75 

6.77 

6.78 

6.79 

6-80 

6.81 

6.83 

6.84 

6.85 

0.86 

50 

8.37 

8.38 

8.40 

8.41 

8.43 

8.44 

8.46 

8.47 

8.49 

8-50 

8.52 

8.53 

8.55 

8.56 

8.58 

60 

10.04 

10.06 

10.08 

10.09 

10.11 

10.13 

10.15 

10.17 

10.18 

10-20 

10.22 

lo.2t 

lo.20 

lo.27 

lo. 20 

70 

11.71 

11.73 

11.76 

11.78 

11.80 

11.82 

11.84 

11.86 

11.88 

11-00 

11.02 

11.04 

11.97 

11.00 

12.01 

80 

L3.39 

13.41 

13.44 

13.46 

13.48 

13.51 

L3.53 

13.56 

13.58 

13-60 

13.63 

L3.65 

13.07 

13.70 

13.72 

90 

15.06 

15.09 

15.11 

15.11 

15.17 

15.20 

15.22 

15.25 

15.28 

15.30 

15.33 

15.3(5 

15.38 

15.41 

15,14 

100 

16.73 

16.76 

16.79 

16.82 

16.85 

16.8S 

16.91 

16.04 

16.97 

17.00 

17.03 

17.00 

17.00 

17.12 

17.15 

200 

83.47 

83.53 

83.59 

33.65 

33.71 

83.77 

33.83 

33.89 

33.95 

34.01 

31.07 

34.13 

84.19 

34.25 

34.31 

800 

50.20 

50.29 

50.38 

50.47 

50.56 

50.05 

5o.71 

50.83 

5n.! '2 

51.01 

51.10 

51.19 

51.28 

51.37 

51.46 

400 

oo.oi 

07.".; 

07.  IS 

67.30 

07,12 

67.54 

07.0,0 

67.78 

67.90 

68.02 

68.13 

68.25 

6S.:-!7 

68.49 

68.61 

500 

83.67 

83.82 

83.07 

84.12 

81.27 

84.42 

84.57 

84.72 

84.87 

85.02 

85.17 

85.32 

85,17 

85.62 

85.77 

600 

100.40 

100.58 

100.76 

100.94 

101.12 

101.30 

101.48 

101.66 

101.84 

102.02 

l«»2.2i> 

102.38 

102.50 

102.71 

102.92 

7<i() 

117.11 

117.3-'. 

117.56 

117.77 

117.98 

L18.19 

lis, |<i 

L18.61 

L18.82 

110.03 

119.23 

119.44 

L19.65 

110.8.; 

120.07 

Sim 

L33.87 

134.11 

L84.85 

134.59 

134.83 

135.07 

135.31 

L35.55 

135.79 

136.03 

136.20 

136.50 

136.74 

136.98 

137.22 

900 

150.61 

L50.88 

L51.15 

151.42 

L51.69 

151.00 

152.23 

L52.50 

152.77 

L53.04 

153.30 

153.57 

153.84 

154.11 

154.38 

1000 

107.31 

107.04 

107.01 

168.24 

108.54 

108.84 

109.141 

169.44! 

100.71 

170.04. 

L70J33 

170.03 

170.93 

171.23 

171.53 

20 


O    Degrees. 

15    |  16 

17 

18 

19 

20 

2, 

22 

23 

24 

25        26       27 

28 

29 

30 

0.16 

0.16 

0.16 

0.16 

0.16 

0.16 

0.16 

0.16 

0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.49 

0.49 

0.49 

0.49 

0.49 

0.49 

0.49 

0.49 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.65 

0.65 

0.65 

0.66 

0.66 

0.66 

0.66 

0.66 

0.66 

0.66 

0.66 

0.66 

0.67 

0.67 

0.67 

0.67 

0.81 

0.82 

0.82 

0.82 

0.82 

0.82 

0.82 

0.82 

0.83 

0.83 

0.83 

0.83 

0.83 

0.83 

0.84 

0.84 

0.98 

0.98 

0.98 

0.98 

0.98 

0.99 

0.99 

0.99 

0.99 

0.99 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.14 

1.14 

1.14 

1.15 

1.15 

1.15 

1.15 

1.15 

1.16 

1.16 

1.16 

1.16 

1.17 

1.17 

1.17 

1.17 

1.30 

1.31 

1.31 

1.31 

1.31 

1.31 

1.32 

1.32 

1.32 

1.32 

1.33 

1.33 

1.33 

1.33 

1.34 

1.34 

1.47 

1.47 

1.47 

1.47 

1.48 

1.48 

1.48 

1.48 

149 

1.49 

1.49 

1.50 

1.50 

1.50 

1.50 

1.51 

1.63 

1.63 

1.63 

1.64 

1.64 

1.64 

1.65 

1.65 

1.65 

1.66 

1.66 

1.66 

1.66 

1.67 

1.67 

1.67 

3.26 

3.26 

3.27 

3.28 

3.28 

3.29 

3.29 

3.30 

3.31 

3.31 

3.32 

3.32 

3.33 

3.33 

3.34 

3.35 

4.89 

4.89 

4.90 

4.91 

4.92 

4.93 

4.94 

4.95 

4.96 

4.97 

4.98 

4.98 

4.99 

5.00 

5.01 

5.02 

6.51 

6.53 

6.54 

6.55 

6.56 

6.57 

6.59 

6.60 

6.61 

6.62 

6.63 

6.65 

6.66 

6.67 

6.68 

6.69 

8.14 

8.16 

8.17 

8.19 

8.20 

8.22 

8.23 

8.25 

8.26 

8.28 

8.29 

8.31 

8.32 

8  34 

8.35 

8.37 

9.77 

9.79 

9.81 

9.83 

9.84 

9.86 

9.88 

9.90 

9.92 

9.93 

9.95 

9.97 

9.99 

10.00 

10.02 

10.04 

11.40 

11.42 

11.44 

11.46 

11.48 

11.50 

11.53 

11,55 

11.57 

11.59 

11.61 

11.63 

11.65 

11.67 

11.69 

11.71 

13.03 

13.05 

13.08 

13.10 

13.12 

13.15 

13.17 

13.20 

13.22 

13.24 

13.27 

13.29 

13.32 

13.34 

13.36 

13.39 

14.66 

14.68 

14.71 

14.74 

14.77 

14.79 

14.82 

14.85 

14.87 

14.90 

14.93 

14.95 

14.98 

15.01 

15.03 

15.06 

16.29 

16.32 

16.35 

16.38 

16.41 

16.44 

16.47 

16.50 

16.53 

16.56 

16.59 

16.62 

16.64 

16.67 

16.70 

16.73 

32.57 

32.63 

32.69 

32.75 

32.81 

32.87 

32.93 

32.99 

33.05 

33.11 

33.17 

33.23 

33.29 

33.35 

33.41 

33.47 

48.86 

48.95 

49.04 

49.13 

49.22 

49.31 

49.40 

49.49 

49.58 

49.67 

49.76 

49.85 

49.93 

50.02 

50.11 

50.20 

65.14 

65.26 

65.38 

65.50 

65.62 

65.74 

65.86 

65.98 

66.10 

66.22 

66.34 

66.46 

66.58 

66.70 

66.82 

66.94 

81.43 

81.58 

81.73 

81.88 

82.03 

82.18 

82.33 

82.48 

82.62 

82.78 

82.93 

83.08 

83.22 

83.37 

83.52 

83.67 

97.72 

97.90 

98.08 

98.26 

98.44 

98.61 

98.79 

98.97 

99.15 

99.33 

99.51 

99.69 

99.86 

100.04 

100.22 

100.40 

114.00 

114.21114.42 

114.63 

114.84 

115.05 

115.26 

115.47 

115.68 

115.89 

116.10 

116.31 

116.51 

116.72 

116.93 

117.14 

130.29 

130.53130.77 

131.01 

131  25 

131.48 

131.72 

131.96 

132.20 

132.44 

132.68 

132.92 

133.15 

133.39 

133.63 

133.87 

146.57 

146.84147.14 

147.38 

147.65 

147.92 

148.19 

148.46 

148.73 

149.00 

149.27 

149.54 

149.80 

150.07 

150.34 

150.61 

162.86 

163.161163.46 

163.76 

164.06 

164.35 

164.65 

164.95 

165.25 

165.55 

165.85 

166.15 

166.44 

166.74 

167.04 

167.34 

O  Degrees. 

45 

46    |  47    |    48 

49 

50 

51    |    52 

53 

54    |    55  |  56    |    57    |    58    [  59    J  60 

0.17 

1 
0.17     0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

0.18 

0.18 

0.18 

0.18 

0.18 

0.34 

0.34 

0.34 

0.35 

0.35 

0.35 

0.35 

0.35 

0.35 

0.35 

0.35 

0.35 

0.35 

0.35 

0.35 

0.35 

0.52 

0.52 

0.52 

0.52 

0.52 

0.52 

0.52 

0.52 

0.52 

0.52 

0.52 

0.53 

0.53 

0.53 

0.53 

0.53 

0.69 

0.69 

0.69 

0.69 

0.69 

0.69 

0.69 

0.70 

0.70 

0.70 

0.70 

0.70 

0.70 

0.70 

0.70 

0.71 

0.86 

0.86 

0.86 

0.86 

0.87 

0.87 

0.87 

0.87 

0.87 

0.87 

0.87 

0.88 

0.88 

0.88 

0.88 

0.88 

1.03 

1.03 

1.03 

1.04 

1.04 

1.04 

1.04 

1.04 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.06 

1.06 

1.20 

1.20 

1.21 

1.21 

1.21 

1.21 

1.22 

1.22 

1.22 

1.22 

1.22 

1.23 

1.23 

1.23 

1.23 

1.23 

1.37 

1.38 

1.38 

1.38 

1.38 

1.39 

1.39 

1.39 

1.39 

1.40 

1.40 

1.40 

1.40 

1.41 

1.41 

1.41 

1.55 

1.55 

1.55 

1.55 

1.56 

1.56 

1.56 

1.57 

1.57 

1.57 

1.57 

1.58 

1.58 

1.58 

1.58 

1.59 

1.72 

1.72 

1.72 

1.73 

1.73 

1.73 

1.74 

1.74 

1.74 

1.75 

1.75 

175 

1.75 

1.76 

1.76 

1.76 

3.44 

3.44 

3.45 

3.45 

3.46 

3.47 

3.47 

3.48 

3.48 

3.49 

3.50 

3.50 

3.51 

3.51 

3.52 

3.53 

5.15 

5.16 

5.17 

5.18 

5.19 

5.20 

5.21 

5.22 

5.23 

5.24 

5.24 

5.25 

5.26 

5.27 

5.28 

5.29 

6.87 

6.89 

6.90 

6.91 

6.92 

6.93 

6.95 

6.96 

697 

6.98 

6.99 

7.01 

7.02 

7.03 

7.04 

7.05 

'      8.59 

8.61 

8.62 

8.64 

8.65 

8.67 

8.68 

8.70 

8.71 

8  73 

8.74 

8.76 

8.77 

8.79 

8.80 

8.82 

10.31 

10.33 

10.35 

10.36 

10.38 

10.40 

10.42 

10.44 

10.45 

10.47 

10.49 

10.51 

10.53 

10.54 

10.56 

10.58 

12.03 

12.05 

12.07 

12.09 

12.11 

12.13 

12.15 

12.18 

12.20 

12.22 

12.24 

12.26 

12.28 

12.30 

12.32 

12.34    | 

13.75 

13.77 

13.79 

13.82 

13.84 

13.87 

13.89 

13.91 

13.94 

13.96 

13.99 

14.01 

14.03 

14.06 

14.08 

14.11    ! 

15.46 

15.49 

15.52 

15.55 

15.57 

15.60 

15.63 

15.65 

15.68 

15.71 

15.73 

15.76 

15.79 

15.82 

15.84 

15.87  ; 

17.18 

17.21 

17.24 

17.27 

17.30 

17.33 

17.36 

17.39 

17.42 

17.45 

17.48 

17.51 

17.54 

17.57 

17.60 

17.63 

34.37 

34.43 

34.49 

34.55 

34.61 

34.67 

34.73 

34.79 

34.85 

34.91 

34.97 

35.03 

35.09 

35.15 

35.21 

35.27 

51.55 

51.64 

51.73 

51.82 

51.91 

52.00 

52.09 

52.18 

52.27 

52.36 

52.45 

52.54 

52.63 

52.72 

52.81 

53.00 

68.73 

68.85 

68.97 

69.09 

69.21 

69.33 

69.45 

69.57 

69.69 

69.81 

69.93 

70.05 

70.17 

70.29 

70.41 

70.53 

85.92 

86.07 

86.22 

86.37 

86.52 

86.67 

86.82 

86.97 

87.12 

87.27 

87.42 

87  57 

87.72 

87.87 

88.02 

88.17 

1   103.10103.28 

103.46 

103.64 

103.82 

104.00 

104.18 

104.36 

104.54 

104.72 

104.90 

105.08 

105.26 

105.44 

105.62 

105.80 

I   120.28 

120.49 

120.70 

120.91 

121.12 

121.33 

121.54 

121.75 

121.96 

122.17 

122.38 

122.59 

122.80 

123.01 

123.22 

123.43 

1   137.46 

137.70 

137.94 

138.18il38.42 

138.66 

138.90 

139.14 

139.38 

139.62 

139.86 

140.10 

140.34 

140.58 

140.82 

141.06 

154.65 

154.92 

155.19 

155.46jl55.73 

156.00 

156.27 

156.54 

156.81 

157.08 

157.35 

157.62 

157.89 

158.16 

158.43 

158.70   I 

171.83 

172.13 

172.43 

172.731173.03 

173.33 

173.63 

173.93 

174.23 

174.53 

174.83 

175.13 

175.43 

175.73 

L76.03 

176.33   I 

21 


IO    Degrees. 

Minutes 

|0|.      |    2 

1     3 

4           5     J    6          7 

1     8     1     9 

1    'O 

1 1    |  12    |    13 

14 

Lis.  in  ft. 

0.18 

0.18 

0.18 

0.18 

0.18 

0.18 

0.18 

0.18 

0.18     0.18 

0.18 

0.18 

0.18 

0.18 

0.18 

1 

2 

0.35 

0.35 

0.35 

0.35 

o.:;.; 

0.36 

0.36 

0.36 

0.36 

O.30 

0.36 

0.36 

0.36 

0.36 

0.36 

3 

0.53 

0.53 

0.53 

0.53 

n,v; 

0.53 

0.53 

0.54 

0.54 

0.54 

0.54 

0.54 

0.54 

0.54 

0.54 

4 

<i.71 

0.71 

o.7l 

0.71 

o.71 

0.71 

0.71 

o.71 

0.71 

0.72 

0.72 

0.72 

0.72 

0.72 

0.72 

5 

0.88 

0.88 

0.88 

0.89 

0.89 

0.89 

0.89 

0.89 

O.S'.t 

0.90 

0.90 

0.90 

0.90 

o.Oo 

0.90 

0 

1.06 

1.00 

1.06 

1.06 

1.07 

1.07 

1.07 

1.07 

1.07 

1.07 

1.07 

1.07 

1.07 

1.07 

1.08 

7 

1.23 

1 .24 

1.24 

1.21 

1.24 

1.24 

1.25 

1.25 

1 .25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.26 

8 

1.41 

1.41 

1.42 

1.42 

1.42 

1.42 

1.43 

1.43 

1.43 

1.43 

1.43 

1.44 

1.44 

1.44 

1.44 

9 

1 .59 

1 .59 

1 .50 

1.00 

1 .60 

l.oo 

1.00 

1.61 

1.01 

1.(51 

1.61 

1.(52 

1.02 

1.(52 

1.62 

iO 

1.76 

1.77 

1.77 

1.77 

1.78 

1.78 

1.78 

1.78 

1.79 

1.79 

1.79 

1.80 

1.80 

1.80 

1.80 

20 

3.53 

3.53 

3.54 

3.54 

3.55 

3.56 

3.56 

3.57 

3.57 

3.58 

3.59 

3.59 

3.60 

3.00 

3.61 

30 

5.20 

5.30 

5.31 

5.32 

5.33 

5.33 

5.34 

5.35 

5.36 

5.37 

5.38 

5.39 

5.40 

5.41 

5.42 

40 

7.05 

7.07 

7.iis 

7.09 

7.10 

7.11 

7.13 

7.14 

7.15 

7.16 

7.17 

7.19 

7.20 

7.21 

7.22 

50 

8.82 

8.83 

8.85 

8.86 

8.88 

8.89 

8.91 

8.92 

8.94 

8.95 

8.97 

8.98 

9.00 

9.01 

9.03 

60 

L0.58 

10.00 

10.02 

10.63 

10.65 

10.67 

10.69 

10.71 

10.72 

10.74 

10.76 

10.78 

10.80 

10.81 

10.83 

70 

L2.34 

12.30 

12.39 

12.41 

12,13 

12.45 

12.47 

12.49 

12.51 

12.53 

12.55 

12.57 

12.(50 

12.62 

12.64 

80 

14.11 

14.13 

14.15 

14.18 

14.20 

14.23 

14.25 

14.27 

14.30 

14.32 

14.35 

14.37 

14.39 

14.42 

14.44 

00 

L5.87 

L5.90 

15.02 

15.95 

15.98 

16.00 

16.03 

16.06 

16.09 

10.11 

1(5.14 

16.17 

10.19 

1(5.22 

16.25 

100 

17.63 

17.66 

17.69 

17.72 

17.75 

17.78 

17.81 

17.84 

17.87 

17.90 

17.93 

17.9(5 

17.09 

18.02 

18.05 

200 

35.27 

35.33 

35.39 

35.45 

3."». 51 

35.57 

3."». 03 

35.69 

35.75 

35.81 

35.87 

35.03 

35.99 

36.05 

36.11 ! 

300 

52.90 

52.99 

53.08 

53.17 

5:1.20 

53.35 

53.4  [ 

53.53 

53.02 

53.71 

53.80 

53.89 

53.98 

54.07 

54.16 

400 

70.53 

70.05 

70.77 

70.89 

71.01 

71.13 

71.25 

71.37 

71.49 

71.61 

71.73 

71.85 

71.07 

72.00 

72.21 

500 

88.17 

88.32 

88.47 

88.62 

88.77 

88.92 

89.07 

89.22 

89.37 

89.52 

89.67 

89.82 

89.97 

00.12 

90.27 

600 

105.80 

105.98 

HK). 16 

100.34 

loo,.  52 

I00.70 

106.88 

107.06 

107.24 

107.42 

107.00 

107.78 

K'7.00, 

108.14 

108.32 

700 

L23.43 

L23.64 

12:5.85 

124.00 

124.27 

124.48 

124.69 

124.90 

125.11 

125.32 

L25.53 

125.74 

125.95 

12(5.1(5 

126.37 

800 

141.  Oi; 

141.30 

141.54 

141.78 

142.02 

142.26 

142.50 

142.74 

142.98 

143.22 

143.4(5 

143.70 

143.94 

144.18 

144.42 

900 

158.70 

158.97 

159.24 

159.51 

159.78 

160.05 

Oil).;  12 

160.59 

160.86 

101.13 

161.40 

101.07 

161.94 

102.21 

162.48 

1000 

176.33 

170.03 

176.93! 

177.23 

177.53 

177.83 

178.13 

178.43 

178.73 

179.03 

179.33 

179.63 

179.93 

180.23 

180.53 ! 

IO    Degr 

ees. 

Minutes1 

30  |    31       32 

33 

34        35    [    36   |    37 

38 

39 

40 

41    |    42  |    43 

|  44 

: .:.  in  ft. 

0.19 

0.19 

0.19 

0.19 

0.19 

0.19 

0.19 

0.19 

0.19 

0.19 

0.19 

0.19 

0.19 

0.19 

0.19 

1 

2 

0.37 

0.37 

0.37 

0.37 

0.37 

0.37 

0.37 

0.37 

0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.138 

3 

0.56 

0.50 

0.56 

0.56 

0.56 

0.56 

0.56 

0.56 

0.56 

0.56 

0.57 

0.57 

0.57 

0.57 

0.57 

4 

0.74 

0.74 

0.74 

0.74 

0.75 

0.75 

0.75 

0.75 

0.75 

0.75 

0.75 

0.75 

0.76 

0.76 

0.76 

5 

0.93 

0.03 

0.93 

0.93 

0.93 

0.93 

0.94 

0.94 

0.94 

0.94 

0.94 

0.94 

0.94 

0.95 

0.95 

6 

1.11 

1.11 

1.12 

1.12 

1.12 

1.12 

1.12 

1.12 

1.13 

1.13 

1.13 

1.13 

1.13 

1.14 

1.14 

7 

1.30 

1.30 

1.30 

1.30 

1.31 

1.31 

1.31 

1.31 

1.31 

1.32 

1.32 

1.32 

1.32 

1.32 

1.33 

8 

1.48 

1.49 

1.49 

1.49 

1.49 

1.49 

1.50 

1.50 

1.50 

1.50 

1.51 

1.51 

1.51 

1.51 

1.52 

9 

1.67 

1.67 

1.67 

1.68 

1.68 

1.68 

1.68 

1.69 

1.69 

1.69 

1.70 

1.70 

1 .70 
1.89 

1.70 

1.89 

1.71 
1.90 

10 

1.85 

1-86 

1.86 

1.86 

1.87 

1.87 

1.87 

1.87 

1.88 

1.88 

1.88 

1.89 

20 

3.71 

3.71 

3.72 

3.72 

3.73 

3.74 

3.74 

3.75 

3.76 

3.76 

3.77 

3.77 

3.78 

3.79 

3.79 

30 

5.50 

5.57 

5.58 

5.59 

5.60 

5.61 

5.61 

5.62 

5.63 

5.(54 

5.05 

5.0(5 

5.(57 

5.68 

5.69 

40 

7.41 

7,13 

7.44 

7.45 

7,10 

7,17 

7.49 

7.50 

7.51 

7.52 

7.53 

7.55 

7.56 

7.57 

7.58 

50 

9.27 

9.28 

9.30 

9.31 

9.33 

9.34 

0.36 

9.37 

9.39 

9.40 

9.42 

9.43 

9.45 

9.46 

9,18 

60 

11.12 

11.14 

11.10 

11.17 

11.10 

11.21 

11.23 

11.25 

11.27 

11.28 

11.30 

1 1 .32 

11.34 

11.30 

11.37 

70 

12.97 

12.00 

13.02 

13.04 

13.00 

13.08 

13.10 

13.12 

13.14 

13.16 

13.18 

13.21 

13.23 

13.25 

13.27 

80 

11. S3 

14.85 

14.88 

11.00 

11.02 

14.95 

14.97 

15.00 

15.02 

15.04 

15.07 

15.09 

15.12 

15.14 

15.16 

90 

10.08 

10.71 

16.73 

16.76 

16.79 

16.82 

16.84 

16.87 

1(5.90 

1(5.92 

lo.'r, 

16.98 

17.01 

17.03 

17.06 

100 

18.53 

18.50 

18.59 

18.62 

18.65 

18.68 

18.72 

18.75 

18.78 

18.81 

18.84 

18.87 

18.90 

18.98 

18.96 

200 

:;7.07 

37.13 

37.19 

37.25 

37.31 

87.37 

37.43 

37,10 

37.55 

37.61 

37.07 

37.73 

37.79 

37.85 

37.91 

800 

55.60 

55.09 

55.78 

55.87 

55.96 

r.o.n:, 

56.15 

50.21 

50.33 

50.42 

56.51 

50.00 

50.00 

56.78 

56.87 

400 

71.11 

71.20 

74.38 

74.50 

74.02 

74.74 

71.-0, 

74.98 

75.10 

75.22 

75.34 

75,10 

75.58 

75.70 

75.82 

500 

02.07 

92.82 

92.97 

93.12 

93.27 

93.42 

93.58 

93.73 

93.88 

94.03 

94.18 

9 1 .33 

94.48 

94.63 

91.78 

600 

111.20 

111.38 

111.56 

111.74 

1 1 1 .92 

112.10 

112.2'.'  112.17 

112.65 

112.83 

113.01 

113.19 

113.37 

113.55 

113.73 

700 

120.71 

129.95 

130.16 

130.37 

130.58 

130.79 

L31.01  1:11.22 

1:11,13 

1:11.04 

131.85 

132.00 

132.27 

132.48 

132.69 

800 

MS. 27 

148.51 

1  18.75 

us. 00 

1 19.23 

11!'.  17 

119.72  149.90 

150.20 

150.44 

150.08 

L50.92 

151.16 

L51.40 

151.64 

900 

166.81 

107.0K 

167.35 

167.62 

167  .SO 

168.16 

L68.44  168.71 

L68.98 

100.2.-) 

169.52 

100.70 

170.00 

170.83 

170.00 

1000 

185.34 

185.64 

185.94 

186.24 

186.54 

L86.84 

187.151187.45 

187.75 

188.05 

188.35 

188.65 

L88.95 

189.25 

189.55 

22 


lO    X>e2fx*ees« 


16 


20   21   22   23   24   25    26   27   28   29   30 


0.18 
0.36 
0.54 
0.72 
0.90 
1.08 
1.27 
1.45 
1.63 

1.81 

3.62 

5.42 

7.23 

9.04 

10.85 

12.06 

14.47 

16.27 


0.18 
0.36 
0.54 
0.72 
0.91 
1.09 
1.27 
1.45 
1.G3 

1.81 

3.62 

5.43 

7.25 

9.06 

10.87 

12.68 

14.49 

16.30 


0.18 
0.36 
0.54 
0.73 
0.91 
1.09 
1.27 
1.45 
1.63 

1.81 

3.63 

5.44 

7.26 

9.07 

10.89 

12.70 

14.51 

16.33 


0.18 
0.36 
0.54 
0.73 
0.91 
1.09 
1.27 
1.45 
1.64 

1.82 

3.63 

5.45 

7.27 

9.09 

10.90 

12.72 

14.54 

16.36 


0.18 
0.36 
0.54 
0.73 
0.91 
1.09 
1.27 
1.46 
1.64 


0.18 
0.36 
0.55 
0.73 
0.91 
1.09 
1.28 
1.46 
1.64 


0.18 
0.37 
0.55 
0.73 
0.91 
1.10 
1.28 
1.46 
1.64 


0.18 
0.37 
0.55 
0.73 
0.91 
1.10 
1.28 
1.46 
1.65 


0.18 
0.37 
0.55 
0.73 
0.92 
1.10 
1.28 
147 
1.65 


0.18 
0.37 
0.55 
0.73 
0.92 
1.10 
1.28 
1.47 
1.65 


0.18 
0.37 
0.55 
0.74 
0.92 
1.10 
1.29 
1.47 
1.65 


0.18 
0.37 
0.55 
0.74 
0.92 
1.10 
1.29 
1.47 
1.66 


0.18 
0.37 
0.55 
0.74 
0.92 
1.11 
1.29 
1.48 
1.66 


0.18 
0.37 
0.55 
0.74 
0.92 
1.11 
1.29 
1.48 
1.66 


0.19 
0.37 
0.56 
0.74 
0.93 
1.11 
1.30 
1.48 
1.67 


1.82 

1.82 

1.83 

1.83 

1.83 

1.84 

1.84 

1.84 

1.84 

1.85 

1.85 

3.64 

3.65 

3.65 

3.66 

3.66 

3.67 

3.68 

3.68 

3.69 

3.69 

3.70 

5.46 

5.47 

5.48 

5.49 

5.50 

5.51 

5.52 

5.52 

5.53 

5.54 

5.55 

7.28 

7.29 

7.31 

7.32 

7.33 

7.34 

7.35 

7.37 

7.38 

7.39 

7.40 

9.10 

9.12 

9.13 

9.15 

9.16 

9.18 

9.19 

9.21 

9.22 

9.24 

9  25 

10.92 

10.94 

10.96 

10.98 

10.99 

11.01 

11.03 

11.05 

11.07 

11.08 

11.10 

12.74 

12.76 

12.78 

12.81 

12.83 

12.85 

12.87 

12.89 

12.91 

12.93 

12.95 

14.56 

14.59 

14.61 

14.63 

14.66 

14.68 

14.71 

14.73 

14.76 

14.78 

14.80 

16.38 

16.41 

16.44 

16.46 

16.49 

16.52 

16.55 

16.57 

16.60 

16.63 

16.65 

0.19 
0.37 
0.56 
0.74 
0.93 
1.11 
1.30 
1.48 
1.67 

1.85 

3.71 

5.56 

7.41 

9.27 

11.12 

12.97 

14.83 

16.68 


18.08 

36.17 

54.25 

72.33 

90.42 

108.50 

126.58 

144.66 

162.75 


18 
36, 

54 
72. 
90. 
.68108 
.79!l27, 
.90445 
.02163. 
180.83;i81.13jl81, 


18 

36 

54 

72 

90 

108 

126 

144 

163 


86 109 
00127 
14|145 
29163 
43481 


18 

3(3 

54 

72 

91 

109 

127 

145 

163 

: 


18, 

36, 

54, 

72, 

91 

109 

127 

145 

1G4 

182 


18.26 

36.53 

54.79 

73.05 

91.32 

109.58 

127.84 

146.10 

164.37 


33182.63 


18.29 

36.59 

54.88 

73.17 

91.47 

109.76 

128.05 

146.34 

164.64 

182.93 


18. 

36, 

54, 

73, 

91. 

109, 

128 

146 

164 

183 


18, 

36, 

55, 

73, 

91 

110 

128 

146 

105 

183 


18, 
86 
55 
73 
91 
121110 
47128 
82147 
18|l65 
53J183 


18. 

36. 

55. 

73, 

92, 
110. 
128, 
147, 
165, 
184, 


18 

36 

55 

73 

92 

110 

129 

147 

166 

184 


18.47 

36.95 

55.42 

73.90 

92.37 

110.84 

129.32 

147.79 

166.27 

184.74 


18.50 
37.01 
55.51 
74.02 
92.52 
111.02 
129.53 
148.03 
166.54 
185.04 


18.53 

37.07 

55.60 

74.14 

92.67 

111.20 

129.74 

148.27 

166.81 

185.34 


lO  Degrees, 


45       46 


47       48      49       50 


52       53 


54        55 


56        57        58       59       60 


0.19 
0.38 
0.57 
0.76 
0.95 
1.14 
1.33 
1.52 
1.71 


0.19 
0.38 
0.57 
0.76 
0.95 
1.14 
1.33 
1.52 
1.71 


0.19 
0.38 
0.57 
0.76 
0.95 
1.14 
1.33 
1.52 
1.71 


0.19 
0.38 
0.57 
0.76 
0.95 
1.14 
1.34 
1.53 
1.72 


0.19 
0.38 
0.57 
0.76 
0.96 
1.15 
1.34 
1.53 
1.72 


0.19 
0.38 
0.57 
0.77 
0.96 
1.15 
1.34 
1.53 
1.72 


0.19 
0.38 
0.57 
0.77 
0.96 
1.15 
1.34 
1.53 
1.72 


0.19 
0.38 
0.58 
0.77 
0.96 
1.15 
1.34 
1.54 
1.73 


0.19 
0.38 
0.58 
0.77 
0.96 
1.15 
1.35 
1.54 
1.73 


0.19 
0.39 
0.58 
0.77 
0.96 
1.16 
1.35 
1.54 
1.73 


0.19 

0.19 

0.19 

0.19 

0.19 

0.39 

0.39 

0.39 

0.39 

0.39 

0.58 

0.58 

0.58 

0.58 

0.58 

0.77 

0.77 

0.77 

0.78 

0.78 

0.96 

0.97 

0.97 

0.97 

0.97 

1.16 

1.16 

1.16 

1.16 

1.16 

1.35 

1.35 

1.35 

1.36 

1.36 

1.54 

1.55 

1.55 

1.55 

1.55 

1.74 

1.74 

1.74 

1.74 

1.75 

0.19 
0.39 
0.58 
0.78 
0.97 
1.17 
1.36 
1.55 
1.75 


1.90 

3.80 

5.70 

7.59 

9.49 

11.39 

13.29 

15.19 

17.09 


1.90 

1.90 

1.91 

1.91 

1.91 

1.92 

1.92 

3.80 

3.81 

3.82 

3.82 

3.83 

3.83 

3.84 

5.70 

5.71 

5.72 

5.73 

5.74 

5.75 

5.76 

7.61 

7.62 

7.63 

7.64 

7.65 

7.67 

7.68 

9.51 

9.52 

9.54 

9.55 

9.57 

9.58 

9.60 

11.41 

11.43 

11.45 

11.46 

11.48 

11.50 

11.52 

13.31 

13.33 

13.35 

13.37 

13.40 

13.42 

13.44 

15.21 

15.24 

15.26 

15.28 

15.31 

15.33 

15.36 

17.11 

17.14 

17.17 

17.20 

17.22 

17.25 

17.28 

1.92 

3.85 

5.77 

7.69 

9.61 

11.54 

13.46 

15.38 

17.30 


1.93 

1.93 

1.93 

1.93 

1.94 

1.94 

3.85 

3.86 

3.86 

3.87 

3.88 

3.88 

5.78 

5.79 

5.80 

5.80 

5.81 

5.82 

7.70 

7.71 

7.73 

7.74 

7.75 

7.76 

9.63 

9.64 

9.66 

9.67 

9.69 

9.70 

11.55 

11.57 

11.59 

11.61 

11.63 

11.64 

13.48 

13.50 

13.52 

13.54 

13.56 

13.58 

15.41 

15.43 

15.45 

15.48 

15.50 

15.53 

17.33 

17.36 

17.39 

17.41 

17.44 

17.47 

1.94 

3.89 

5.83 

7.77 

9.72 

11.66 

13.61 

15.55 

17.49 


18.99 

37.97 

56.96 

75.94 

94.93 

113.91 

132.90 

151.88 

170.87 

189.85 


19.02 

38.03 

57.05 

76.06 

95.08 

114.10 

133.11 

152.13 

171.14 

190.16 


19.05 

38.09 

57.14 

76.18 

95.23 

114.28 

133.32 
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16.64  16.76 

16.79 

18.75 

18.77 

18.80 

18.83 

18.86 

18.88 

2.10 

4.20 

6.30 

8.41 

10.51 

12.61 

14.71 

16  81 

18  91 


2.10 

2.11 

2.11 

2.11 

2.12 

4.21 

4.21 

4.22 

4.23 

4.23 

6.31 

6.32 

6.33 

6.34 

6.35 

8.42 

8.43 

8.44 

8.45 

8.47 

10.52 

10.54 

10.55 

10.57 

10.58 

12.63 

12.64 

12.66 

12.68 

12.70 

14.73 

14.75 

14.77 

14.79 

14.82 

16.83 

16.86 

16.88 

16.91 

16.93 

18.94 

18.97 

18.99 

19.02 

19.05 

2.12 

4.24 

6.36 

8.48 

10.60 

12.72 

14.84 

16.96 

19.08 


2.12 

4.25 

6.37 

8.49 

10.61 

12.74 

14.86 

16.98 

19.10 


2.13 

4.25 

6.38 

8.50 

10.63 

12.75 

14.88 

17.00 

19.13 


20.80 
41.60 
62.40 
.83.20 
104.00 
124.80 
145.60 
166.40 
187.20 
208.00 : 


20 
41 
62 

83 
104 
124 
145 
166 
187 


20, 

41, 

62, 

83, 

104 

125, 

146 

166 

187. 

208 


20. 

41 

62 

83 

104 

125 

146 

167 

188 


20.92 
41.84 
62.76 
83.68 
104.61 
125.53 
146.45 
167.37 
188.29 


208.9L209.21 


20.95 

41.90 

62.86 

83.81 

104.76 

125.71 

146.66 

167.62 

188.57 

209.52 


20. 

41 

62. 

83 
104 
125 
146 
167 
188 
209 


21.01 

42.03 

63.04 

84.05 

105.07 

126.08 

147.09 

168.10 

189.12 


34 
39 
210.13210.43 


21. 

42. 

63, 

84, 
105 
126 
147 
168 
189 


21.07 

42.15 

63.22 

84.29 

105.37 

126.44 

147.51 

168.58 

189.66 

210.73 


21. 

42. 

63. 

84. 
105. 
126. 
147. 
168, 
189, 
211, 


21.13 

42.27 

63.40 

84.54 

105.67 

126.80 

147.94 

169.07 

190.21 

211.34 


21. 

42. 

63. 

84. 
105. 
126, 
148, 
169, 
190, 
211, 


21. 

42. 

63. 

84. 
105. 
127. 
148. 
169, 
190, 
211, 


21 

42, 
63, 
84, 
106, 
127, 
148, 
169, 
191, 
212, 


21.26 

42.51 

63.77 

85.02 

106.28 

127.53 

148.79 

170.04 

191.30 

212.55 


25 


1£2    Decrees, 


Minutes 

Els,  in  ft. 
1 
2 
3 
4 
5 
6 
7 
8 
9 


IO        I 


0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.22 

0.22 

0.22 

0.22 

0.22 

0.43 

0.43 

0.43 

0.43 

0.43 

0.43 

0,13 

0.43 

0,13 

0,13 

0,13 

0.43 

0. 13 

0,13 

0.04 

0.G4 

0.64 

0.64 

0.64 

0.64 

0.64 

0.04 

0.64 

0.65 

0.05 

0.05 

0.05 

0.65 

(»:» 

0.85 

0.85 

0.85 

0.86 

0.80 

0.80 

0.86 

O.Hi 

0.86 

0.80 

0.80 

0.80 

0.87 

1.06 

1.06 

1.07 

1.07 

1.07 

1.07 

1.07 

1.07 

1.07 

1.08 

1.08 

1.08 

1.08 

1.08 

1.28 

1.28 

1.28 

1.28 

1/28 

1.28 

1.29 

1.29 

1.29 

1.29 

1.29 

1.30 

1.30 

1.30 

1.49 

1.49 

1.49 

1.49 

1.50 

1.50 

1.50 

1.50 

1.50 

1.51 

1.51 

1.51 

1.51 

1.52 

1.70 

1.70 

1.71 

1.71 

1.71 

1.71 

1.72 

1.72 

1.72 

1.72 

1.72 

1.73 

1.73 

1.73 

1.91 

1.92 

1.92 

1.92 

1.92 

1.93 

1.93 

1 .93 

1.93 

1.94 

1.94 

1.94 

1.95 

1.95 

13   I    14 


0.22 
0.43 
0.65 

0.87 
1.08 
1.30 
1.52 
1.73 
1.95 


10 
20 
30 
40 
50 
00 
70 
80 
90 


2.13 

2.13 

2.13 

2.13 

2.14 

2.14 

2.14 

2.15 

2.15 

2.15 

2.16 

2.16 

2.16 

2.17 

4.25 

4.20 

4.20 

4.27 

4.28 

4.28 

4.29 

4.29 

4.30 

4.31 

4.31 

4.32 

4.32 

4. .'IS 

6.38 

0.39 

0.39 

6.40 

6.41 

6.42 

6.43 

6.44 

6.45 

6.46 

6.47 

6.48 

6.49 

0.50 

8.50 

8.51 

8.53 

8.54 

8.55 

8.56 

8.58 

8.59 

8.00 

8.61 

8.62 

8.64 

8.65 

8.06 

10.03 

10.64 

10.66 

10.67 

10.69 

10.70 

10.72 

10.73 

10.75 

10.76 

10.78 

10.80 

10.81 

10.83 

12.75 

12.77 

12.79 

12.81 

12.83 

12.84 

12.86 

12.88 

12.90 

12.92 

12.94 

12.95 

12.97 

12.99 

14.88 

14.90 

14.92 

14.94 

14.96 

14.99 

15.01 

15.03 

15.05 

15.07 

15.09 

15.11 

15.13 

15.10 

17.00 

17.03 

17.05 

17.08 

17.10 

17.13 

17.15 

17.17 

17.20 

17.22 

17.25 

17.27 

17.30 

17.32 

19.13 

19.16 

19.18 

19.21 

19.24 

19.27 

19.29 

19.32 

19.35 

19.38 

19.40 

19.43 

19.46 

19.49 

2.17 
4.34 
0.50 
7.67 
10.84 
13.01 
15.18 
17.35 
19.51 


100 
200 
300 
400 
500 
600 
700 
800 
900 
1000 


21.26 

42.51 

63.77 

85.02 

106.28 

127.53 

148.79 

170.04 

191.30 

212.55 


21.29  21.32 
03 
95 
26 
58 
90 
21 


42.57 

63.80 

85.14 
106.43 106 
127.72  127 
149.00  149 
170.29  170 
191.57191 
212.80.213 


21 
42 

64 

85 

106 

128 

149 


21 

42 

64, 
85 

100 


53J170 
84192 
161213 


08128 
43  140 
78171 
12  192 
47,213 


38 
75 
13 
51 

89  107 
20128 
04  149 
02  171 
39  192 
77.214 


21 

42 

64 

85 

107 

128 

150, 

171 

192 

214 


21, 

42 

64, 

85, 

107 

128, 

150 


21 
43 
64 
86 
107 


50171 
94193 
38J214 


81  128. 

28150. 

74171. 

2lll93.49jl93 

08.214.99.215 


50 107 
99  129 
49J150 

99172 


21. 

43. 

64. 

86. 
107. 
129. 


23172. 
76194. 
291215. 


21. 
43, 
64, 
86. 
107. 
361129. 
92  151, 
48172, 
04  194, 
60,215, 


21 
43 
64 
86 
108 
54)129 
13  151 
72  172 
31 1 194 
90,216 


.35  151 
.97  173 
.59  194 
.2L216 


21.68 
43.36 
65.05 
80.73 
108.41 
130.09 
151.77 
.211173.46 
.80J195.14 
.51210.82 


12    Degrees. 


Minutes    30 


32        33 


34    |   35   I    36   |    37   |    38  |    39  |    40  |    41    [    42  |    43  |  44 


Pis,  in  ft. 

1 

2 

3 

4- 

5 

6 

7 

8 

9 


0.22 

0.22 

0.22 

0.22 

0.44 

0.44 

0.44 

0.45 

0.67 

0.07 

0.07 

0.67 

0.89 

0.89 

0.89 

0.89 

1.11 

1.11 

1.11 

1.11 

1.33 

1.33 

1.33 

1.34 

1.55 

1.55 

1.56 

1.56 

1.77 

1.78 

1.78 

1.78 

2.00 

2.00 

2.00 

2.00 

0.22 
0.45 
0.07 
0.89 
1.11 
1.34 
1.56 
1.78 
2.01 


0.22 
0.45 
0.07 
0.89 
1.12 
1.34 
1.56 
1.79 
2.01 


0.22 

0.22 

0.22 

0.22 

0.22 

0.23 

0.23 

0  23 

0.45 

0.45 

0.45 

0.45 

0.45 

0.45 

0.45 

0.45 

0.07 

0.07 

0.07 

0.07 

0.67 

0.08 

0.08 

0.08 

0.89 

0.90 

0.90 

0.90 

0.90 

0.90 

0.90 

0.90 

1.12 

1.12 

1.12 

1.12 

1.12 

1.13 

1.13 

1.13 

1.34 

1.34 

1.34 

1.35 

1.35 

1.35 

1.35 

1.35 

1.56 

1.57 

1.57 

1.57 

1.57 

1.58 

1.58 

1.58 

1.79 

1.79 

1.79 

1.80 

1.80 

1.80 

1.80 

1.81 

2.01 

2.01 

2.02 

2.02 

2.02 

2.03 

2.03 

2.03 

0.23 
0.45 
0.68 
0.90 
1.13 
1.36 
1.58 
1.81 
2.03 


10 
20 
30 
40 
50 
60 
70 
80 
90 

100 
200 
300 

.Km 

fr<rt) 

800 
906 

1000 


2.22 

2.22 

2  °2 

2.23 

2.23 

2.23 

2.24 

2.24 

2.24 

2.24 

0.25 

2.25 

2.25 

2.26 

2.26 

4.43 

4.44 

4.45 

4.45 

4.46 

4.40 

4.47 

4.48 

4.48 

4.49 

4.50 

4.50 

4.51 

4.51 

4.52 

6.65 

6.66 

0.07 

6.(58 

6.09 

6.70 

6.71 

0.71 

6.72 

6.73 

6.74 

6.75 

6.76 

6.77 

6.78 

S.87 

8.88 

8.89 

8.90 

8.92 

8.93 

8.94 

8.95 

8.97 

8.98 

8.99 

9.00 

9.01 

9.03 

9.04 

11.09 

11.10 

11.12 

11.13 

11.15 

11.16 

11.18 

11.19 

11.21 

11.22 

11.24 

11.25 

11.27 

11.28 

11.30 

13.30 

13.32 

13.34 

13.36 

13  38 

13.39 

13.41 

13.43 

13.45 

13.47 

13,19 

13.50 

13.52 

13.54 

13.56 

15.52 

15.54 

15.56 

15.58 

15.00 

15.63 

15.65 

15.07 

L5.69 

15.71 

15.73 

15.75 

15.78 

15.80 

15.82 

17.74 

17.76 

17.78 

17,-1 

17.83 

17.86 

17.88 

17.91 

17.93 

17.90 

17.98 

18.00 

1v.ii;>, 

18.05 

18.08 

19.95 

19.98 

2(i.oi 

20.03 

20.00 

20.09 

20.12 

20.14 

20.17 

20.20 

20.23 

20.26 

20.28 

20.31 

20.34 

22 
44, 
66, 

110. 

13,3,, 

155. 

177, 
199 

221. 


17  22.20 

3,1  4  1.  in 
51    00.00 

85  11  l.(K  i 

(i2  133.2H 
10  155.40 
36  177.0(i 
58  199.80 

7"  2-22.00 


22 
44 
66 

111 
l:;:; 
155 
177 
200 


22.26 
44.52 

00.78 
89.04 
111.31 

30  133.57 
62  155.83 
85  17S.09 
0820055 

31222.01 


2?°9 
14.58 
66.88 

89.17 


22.32!  22.35 
41.04  4  1.71 
0007  67.06 
89.29  89,11 


22.38 
41.77 
07.15 
89.53 


22.48 
44.95 

07.13 
89.90 


22.51 
45.01 
67.52 

90.02 


22.54 
45.07 
07.01 
90.14 


22.41  22,C. 
44.83  44.89 
67.24  67.34 
89.66   B9.7S 

11 1 .40  1 11 .01  1 1 1 .77  1 1 1 .92  1 1 2.07  1 1 2.23, 1 1 2.38  1 1 2.53  1 1 2.68 
133.75  133.03  131.12  134.30  L34.48  134.67  134.85  135.04  135.22 
150.04  150.25  150,17  150.08  150.00  157.12  157.3:',  157.54  157.75 
178.34  178.58  178.82  L79.06  179.31  170.50  179.80180.05  180.29 
21  (0.63  200.00  201 . 1  s  201 .45  201 .73, 202.01  202.28  2! >,}  55  202  82 
222.92  223.22  223.53  223.83  224.14  22 1,15  224.75.225.00  225.36 


20 


22.57 
4:».  13, 


22.00 
45.19 


67.70  67.79 

90.271  9('.3,0 
112.84  112.!'!' 
13:,.  in  135.58 
157.97  158.18 
180.54  180.78 
203.10.203.37 
225.07.225.97 


15 


0.22 
0.43 
0.65 
0.87 
1.09 
1.30 
1.52 
1.74 
1.95 


0.22 
€.43 
0.65 
0.87 
1.09 
1.30 
1.52 
1.74 
1.96 


17 


0.22 
0.44 
0.65 
0.87 
1.09 
1.31 
1.52 
1.74 
1.96 


(8       19 


0.22 
0.44 
0.65 
0.87 
1.09 
1.31 
1.53 
1.74 
1.96 


0.22 
0.44 
0.66 
0.87 
1.09 
1.31 
1.53 
1.75 
1.97 


20 


0.22 
0.44 
0.66 
0.87 
1.09 
1.31 
1.53 
1.75 
1.97 


±2    J3esrrees, 


21       22        23       24 


0.22 
0.44 
0.66 
0.88 
1.09 
1.31 
1.53 
1.75 
1.97 


0.22 
0.44 
0.66 
0.88 
1.10 
1.32 
1.53 
1.75 
1.97 


0.22 
0.44 
0.66 
0.88 
1.10 
1.32 
154 
1.76 
1.98 


0.22 
0.44 
0.66 
0.88 
1.10 
1.32 
1.54 
1.76 
1.98 


25        26 


0.22 
0.44 
0.66 
0.88 
1.10 
1.32 
1.54 
1.76 
1.98 


27       28 


0.22 

0.22 

0.22 

0.44 

0.44 

0.44 

0.66 

0.66 

0.66 

0.88 

0.88 

0.88 

1.10 

1.10 

1.11 

1.32 

1.32 

1.33 

1.54 

1.55 

1.55 

1.76 

1.77 

1.77 

1.98 

1.99 

1.99 

29 


0.22 
0.44 
0.66 
0.89 
1.11 
1.33 
1.55 
1.77 
1.99 


30 


0.22 

0.44 
0.67 
0.89 
1.11 
1.33 
1.55 
1.77 
2.00 


2.17 

4.34 

6.51 

8.68 

10.86 

13.03 

15.20 

17.37 

19.54 


2.17 

2.18 

2.18 

2.18 

2.19 

2.19 

2.19 

2.20 

4.35 

4.35 

4.36 

4.37 

4.37 

4.38 

4.39 

4.39 

6.52 

6.53 

6.54 

6.55 

6.56 

6.57 

6.58 

6.59 

8.70 

8.71 

8.72 

8.73 

8.75 

8.76 

8.77 

8.78 

10.87 

10.89 

10.90 

10.92 

10.93 

10.95 

10.96 

10.98 

13.05 

13.06 

13.08 

13.10 

13.12 

13.14 

13.16 

13.17 

15.22 

15.24 

15.26 

15.28 

15.31 

15.33 

15.35 

15.37 

17.39 

17.42 

17.44 

17.47 

17.49 

17.52 

17.54 

17.56 

19.57 

19.60 

19.62 

19.65 

19.68 

19.71 

19.73 

19.76 

2.20 
4.40 
6.60 
8.79 
10.99 
13.19 
15.39 
17.59 
19.79 


2.20 
4.40 
6.61 
8.81 
11.01 
13.21 
15.41 
17.61 
19.82 


2.20 

2.21 

2.21 

4.41 

4.42 

4.42 

6.61 

6.62 

6.63 

8.82 

8.83 

8.84 

11.02 

11.04 

11.05 

13.23 

13.25 

13.26 

15.43 

15.45 

15.48 

17.64 

17.66 

17.69 

19.84 

19.87 

19.90 

2.21 

4.43 

6.64 

8.86 

11.07 

13.28 

15.50 

17.71 

19.93 


2.22 

4.43 

6.65 

8.87 

11.09 

13.30 

15.52 

17.74 

19.95 


21.71 

43.42 

65.14 

86.85 

108.56 

130.27 

151.98 

173.70 

195.41 

217.12 


21.77 

43.55 

65.32 

87.09 

108.87 

130.64 

152.41 

174.18 

195.96 

217.73 


21 
43 

65, 
87. 
109, 
130, 
152, 
174. 
196, 
218. 


21 

43 
65 
87 
109. 
131 
152 
174 
196. 
218. 


21, 

43, 

65. 

87. 

109, 

131. 

153, 

174. 

196. 

218. 


21 
43 
65 
87 

109 
131 
153 
175 
197 
218 


21 

43 

65 

87 

109 

131 

153 

175 

197 


95  219 


21 

43 

65 

87 

109 

121 

153 

175 

197 

219 


21, 

43. 

65. 

87, 
109, 
131. 
153. 
175. 
197, 
219. 


22, 
44, 
66. 
88. 

110. 

132. 

154. 

176. 

198. 

220. 


22.05 

44.09 

66.14 

88.19 

110.24 

132.28 

154.33 

176.38 

198.42 

220.47 


22.08 

44.16 

66.23 

88.31 

110.39 

132.47 

154.55 

176.62 

198.70 

220.78 


22, 
44, 
66, 
88. 

110, 

132. 

154. 

176. 

198. 

221. 


22 

44 

66 

88 

110 

132 

154 

177 

199 

221, 


22.17 

44.34 

66.51 

88.68 

110.85 

133.02 

155.19 

177.36 

199.53 

221.70 


IS  Degrees. 


45 


46 


47 


48 


49       50 


51 


52       53      54       55       56 


57 


58 


59 


60 


0.23 

0.45 
0.68 
0.91 
1.13 
1.36 
1.58 
•1.81 
2.04 


0.23 
0.45 
0.68 
0.91 
1.13 
1.36 
1.59 
1.81 
2.04 


0.23 
0.45 
0.68 
0.91 
1.13 
1.36 
1.59 
1.82 
2.04 


0.23 

0.45 
0.68 
0.91 
1.14 
1.36 
1.59 
1.82 
2.04 


0.23 
0.46 
0.68 
0.91 
1.14 
1.37 
1.59 
1.82 
2.05 


0.23 
0.46 
0.68 
0.91 
1.14 
1.37 
1.59 
1.82 
2.05 


0.23 
0.46 
0.68 
0.91 
1.14 
1.37 
1.60 
1.82 
2.05 


0.23 
0.46 
0.69 
0.91 
1.14 
1.37 
1.60 
1.83 
2.06 


0.23 
0.46 
0.69 
0.91 
1.14 
1.37 
1.60 
1.83 
2.06 


0.23 
0.46 
0.69 
0.92 
1.15 
1.37 
1.60 
1.83 
2.06 


0.23 
0.46 
0.69 
0.92 
1.15 
1.38 
1.61 
1.83 
2.06 


0.23 
0.46 
0.69 
0.92 
1.15 
1.38 
1.61 
1.84 
2.07 


0.23 

0.46 
0.69 
0.92 
1.15 
1.38 
1.61 
1.84 
2.07 


0.23 
0.46 
0.69 
0.92 
1.15 
1.38 
1.61 
1.84 
2.07 


0.23 
0.46 
0.69 
0.92 
1.15 
1.38 
1.61 
1.84 
2.08 


0.23 
0.46 
0.69 
0.92 
1.15 
1.39 
1.62 
1.85 
2.08 


2.26 

4.53 

6.79 

9.05 

11.31 

13.58 

15.84 

18.10 

20.37 


2.27 

2.27 

2.27 

2.28 

2.28 

2.28 

2.28 

2.29 

2.29 

2.29 

2.30 

2.30 

2.30 

2.31 

2.31 

4.53 

4.54 

4.54 

4.55 

4.56 

4.56 

4.57 

4.57 

4.58 

4.59 

4.59 

4.60 

4.61 

4.61 

4.62 

6.80 

6.81 

6.82 

6.83 

6.83 

6.84 

6.85 

6.86 

6.87 

6.88 

6.89 

6.90 

6.91 

6.92 

6.93 

9.06 

9.08 

9.09 

9.10 

9.11 

9.12 

9.14 

9.15 

9.16 

9.17 

9.19 

9.20 

9.21 

9.22 

9.23 

11.33 

11.34 

11.36 

11.38 

11.39 

11.41 

11.42 

11.44 

11.45 

11.47 

11.48 

11.50 

11.51 

11.53 

11.54 

13.59 

13.61 

13.63 

13.65 

13.67 

13.69 

13.71 

13.72 

13.74 

13.76 

13.78 

13.80 

13.82 

13.83 

13.85 

15.86 

15.88 

15.90 

15.93 

15.95 

15.97 

15.99 

16.01 

16.03 

16.05 

16.07 

16.10 

16.12 

16.14 

16.16 

18.13 

18  15 

18.18 

18.20 

18.22 

18.25 

18.27 

18.80 

18.32 

18.35 

18.37 

18.40 

18.42 

18.44 

18.47 

20.39 

20.42 

20.45 

20.48 

20.50 

20.53 

20.56 

20.58 

20.61 

20.64 

20.67 

20.70 

20.72 

20.75 

20.78 

22.63 

45.26 

67.88 

90.51 

113.14 

135.77 

158.40 

181.02 

203.65 

226.28 


22 
45 
67 

90 
113 
135 
158, 
181, 
203, 
226. 


22.69 

45.38 

68.07 

90.76 

113.45 

136.13 

158.82 

181.51 

204.20 

226.89 


22, 

45, 

68, 

90. 

113, 

136. 

159. 

181 

204, 

227 


22.75 

45.50 

68.25 

91.00 

113.75 

136.50 

159.25 

.76|182.00 

.48204.75 

.201227.50 


22.78 

45.56 

68.34 

91.12 

113.91 

136.69 

159.47 

182.25 

205.03 

227.81 


22 

45 
68 
91 
114 
136 
159 
182 
205 
228 


22 

45 

68 

91 

114 

137 

159 

182 

205 

228 


22.87 

45.74 

68.62 

91.49 

114.36 

137.23 

160.10 

182.98 

205.85 

228.72 


22, 
45 
68 
91, 

114, 

137. 

160. 

183. 

206. 

229. 


91 
114 
137 
160 
183 
206, 
229.33:229.64 


22 
45 
68 
91 
114 
137, 
160, 
183, 
206, 


23.00 

45.99 

68.99 

91.98 

114.98 

137.97 

160.97 

183.96 

206.96 


23 
46 
69, 
92, 

115, 

138. 

161. 

184. 

207. 


05 


,10 
13 
16 
18 
21 
23 
229.95  230.26 


23.06 

46.11 

69.17 

92.22 

115.28 

138.34 

161.39 

184.45 

207.50 


23.09 

46.17 

69.26 

92.35 

115.44 

138.52 

161.61 

184.70 

207.78 


230.56,230.87 


27 


13    Degrees 

• 

Minutes 

|    O     |     1      |     2 

3 

4          5 

6 

1    8 

1      9 

1  io 

1    II    I    12 

|    13   |    14 

Els.  in  ft 

0.23 

0.23 

0.23 

0.23 

0.23 

0.23 

0.23 

0.23 

0.23 

0.23 

0.23 

0.23 

0.23 

0.23 

0.24 

1 

2 

0.46 

0.46 

0.46 

0.46 

0.46 

0.46 

0.47 

0.47 

0.47 

0.47 

0.47 

0.47 

0.47 

0.47 

0.47 

3 

0.69 

0.69 

0.69 

0.70 

0.70 

0.70 

0.70 

0.70 

0.70 

0.70 

0.70 

0.70 

0.70 

0.70 

0.71 

4 

0.92 

0.92 

0.9S 

0.93 

0.93 

0.93 

0.93 

0.93 

0.93 

0.93 

0.94 

0.94 

0.94 

0.94 

0.94 

5 

1.15 

1.16 

1.16 

1.16 

1.16, 

1.16 

1.16 

1.17 

1.17 

1.17 

1.17 

1.17 

1.17 

1.17 

1.18 

0 

1.39 

L.39 

L.39 

1.39 

1.39 

1.39 

1.40 

1.40 

1.40 

1.40 

1.40 

1.41 

1.41 

1.41 

1.41 

7 

L.62 

1.62 

1.62 

1.62 

1.62 

1.63 

1.63 

1.63 

1.63 

1.64 

1.64 

1.64 

1.64 

1.64 

1.65 

8 

1.85 

1 .85 

1.85 

1.85 

].*<■> 

1.86 

1.86 

1.8(5 

1.87 

1.87 

1.87 

1.87 

1.88 

1.88 

1.88 

9 

2.08 

2.08 

2.08 

2.09 

2.09 

2.09 

2.09 

2.10 

2.10 

2.10 

2.11 

2.11 

2.11 

2.11 

2.12 

10 

2.31 

2.31 

2.31 

2.32 

2.32 

2.32 

2.33 

2.33 

2.33 

2.34 

2.34 

2.34 

2.35 

2.35 

2.35 

20 

4.62 

4.62 

4.63 

4.64 

4.64 

4.65 

4.65 

4.66 

4.67 

4.67 

4.68 

4.68 

4.69 

4.70 

4.70 

3D 

6.93 

6.94 

6.94 

6.95 

6.96 

6.97 

6.98 

6.99 

7.00 

7.01 

7.02 

7.03 

7.04 

7.05 

7.05 

40 

9.23 

9.25 

9.26 

9.27 

9.28 

9.30 

9.31 

9.32 

9.33 

9.35 

9.36 

9.37 

9.38 

9.39 

9.41 

50 

11.54 

11.56 

11.57 

11.59 

11.60 

11.62 

11.64 

11.65 

11.67 

11.68 

11.70 

11.71 

11.73 

11.74 

11.76 

60 

13.85 

13.87 

13.89 

13.91 

13.93 

13.94 

13.96 

13.98 

14.00 

14.02 

14.04 

14.05 

14.07 

14.09 

14.11 

70 

16.16 

16.18 

16.20 

16.23 

16.25 

16.27 

16.29 

16.31 

16.33 

16.35 

16.38 

16.40 

16.42 

16.44 

16.46 

80 

18.47 

18.49 

18.52 

18.54 

18.57 

18.59 

18.62 

18.64 

18.67 

18.69 

18.71 

18.74 

18.76 

18.79 

18.81 

90 

20.78 

20.81 

20.83 

20.86 

20.89 

20.92 

20.94 

20.97 

21.00 

21.03 

21.05 

21.08 

21.11 

21.14 

21.16 

100 

23.09 

23.12' 

23.15 

23.18 

23.21 

23.24 

23.27 

23.30 

23.33 

23.36 

23.39 

23.42 

23.46 

23.49 

23.52 

200 

40.17 

46.23 

46.30 

46.36 

46.42 

46.48 

46.54 

46.60 

46.66 

46.73 

46.79 

46.85 

46.91 

46.97 

47.03 

300 

09.20 

69.35 

69.44 

69.54 

69.63 

69.72 

69.81 

69.90 

70.00 

70.09 

70.18 

70.27 

70.37 

70.46 

70.55 

400 

92.35 

92.47 

92.59 

92.72 

92.84 

92.96 

93.08 

93.20 

93.33 

93.45 

93.57 

93.70 

93.82 

93.94 

94.06 

500 

115.44 

115.59 

115.74 

115.90 

116.05 

116.20 

116.36 

116.51 

116.66 

116.82 

116.97 

117.12 

il7.28 

117.43 

117.58 

600 

138.52 

138.70 

138.89 

139.07 

139.25 

139.44 

139.63 

139.81 

139.99 

140.18 

140.36 

140.54 

140.73 

140.92 

141.10 

700 

161.61 

161.82 

162.IH 

162.25 

162.46 

162.68 

162.90 

163.11 

163.32 

163.54 

163.75 

163.97 

164.19 

164.40 

164.61 

800 

184.70 

184.94 

185.18 

185.43 

185.67! 

185.92 

186.17 

186.41 

186.66 

186.90 

187.14 

187.39 

187.64 

187.89 

188.13 

900 

207.78 

208.05 

208.33 

208.61 

208.88, 

209.16 

209.44 

209.71 

209.99 

210.27 

210.54 

210.82 

211.10 

211.37 

211.64 

1000 

230.87 

231.171 

231.48 

231.79, 

232.09; 

232.40 

232.71 

233.01 

233.32 

233.63 

233.93 

234.24 

234.55 

234.86 

235.16 

13    Degr 

ees 

• 

Mtnutes| 

30 

31 

32    ]   33    |  34 

35 

36 

37 

38  | 

39  | 

40 

41 

42 

43      44 

Lis.  in  ft. 

0.24 

0.24 

0.24 

0.24 

0.24 

0.24 

0.24 

0.24 

0.24 

0.24 

0.24 

0.24 

0.24 

0  24 

0.24 

1 

2 

0.48 

0.48 

0.48 

0.48 

0.48 

0.48 

0.48 

0.48 

0.49 

0.49 

0.49 

0.49 

0.49 

0.49 

0.49 

3 

0.72 

0.72 

0.72 

0.72 

0.72 

0.72 

0.73 

0.73 

0.73 

0.73 

0.73 

0.73 

0.73 

0.73 

0.73 

4 

0.90 

0.96 

0.96 

0.96 

0.97 

0.97 

0.97 

0.97 

0.97 

0.97 

0.97 

0.97 

0.98 

0.98 

0.98 

5 

1.20 

1.20 

1.20 

1.21 

1.21 

1.21 

1.21 

1.21 

1.21 

1.21 

1.22 

1.22 

1.22 

1.22 

1.22 

6 

1.44 

1.44 

1.44 

1.45 

1.45 

1.45 

1.45 

1.45 

1.46 

1.46 

1.46 

1.46 

1.46 

1.46 

1.47 

7 

1.68 

1.68 

1.69 

1.69 

1.69 

1.69 

1.69 

1.70 

1.70 

1.70 

1.70 

1.70 

1.71 

1.71 

1.71 

8 

1.92 

1.92 

1.93 

1.93 

1.93 

1.93 

1.94 

1.94 

1.94 

1.94 

1.95 

1.95 

1.95 

1.95 

1.96 

9 

2.16 

2.16 

2.17 

2.17 

2.17 

2.17 

2.18 

2.18 

2.18 

2.19 

2.19 

2.19 

2.19 

2.20 

2.20 

10 

2.40 

2.40 

2.41 

2.41 

2.41 

2.42 

2.42 

2.42 

2.43 

2.43 

2.43 

2.43 

2.44 

2.44 

2.44 

20 

4.80 

4.81 

4.81 

4.82 

4.83 

4.83 

4.84 

4.84 

4.85 

4.86 

4.86 

4.87 

4.88 

4.88 

4.89 

30 

7.20 

7.21 

7.22 

7.23 

7.24 

7.25 

7.26 

7.27 

7.28 

7.29 

7.29 

7.30 

7.31 

7.32 

7.33 

40 

9.60 

9.62 

9.63 

9.64 

9.65 

9.66 

9.68 

9.69 

9.70 

9.71 

9.73 

9.74 

9.75 

9.76 

9.78 

50 

12.00 

12.02 

12.04 

12.05 

12.07 

12.08 

12.10 

12.11 

12.13 

x2.14 

12.16 

12.17 

12.19 

12.20 

12.22 

CO 

14.40 

14.42 

14.44 

14.46 

14.48 

14.50 

14.52 

14.53 

14.55 

14.57 

14.59 

14.61 

14.63 

14.01 

14.66 

70 

16.81 

16.83 

16.85 

16.87 

16.89 

16.91 

16.93 

16.96 

16.98 

17.00 

17.02 

17.04 

17.06 

17.09 

17.11 

80 

19.21 

19.23 

19.26 

19.28 

19.30 

19.33 

19.35 

19.38 

19.40 

19.43 

19.45 

19.48 

19.50 

19.53 

19.55 

90 

21.61 

21.64 

21.66 

21.69 

21.72 

21.75 

21.77 

21.80 

21.83 

21.86 

21.88 

21:91 

21.94 

21.97 

22.00 

100 

24.01 

24.04 

24.07 

24.10 

24.13 

24.16 

24.19 

24.22 

24.25 

24.29 

24.32 

24.35 

24.38 

24,11 

24  44 

200 

48.02 

48.08 

48.14 

48.20 

48.26 

48.32 

48.38 

48.45 

48.51 

48.57 

48.63 

48.69 

48.76 

48.82 

48.88 

300 

72.02 

72.12 

72.21 

72.30 

72.39 

72.49 

72.58 

72.67 

72.76 

72.86 

72.95 

73.04 

73.13 

73.22 

73.32 

400 

96.03 

96.  Hi 

96.28 

96.40 

96.52 

96.65 

96.77 

96.89 

97.02 

97.14 

97.26 

97.39 

97.51 

97.63 

97.76 

500 

120.01 

120.20 

120.35 

120.50 

120.66 

120.81 

120.96121.12 

121.27 

121.43 

121.58 

121.74 

121.89 

122.04 

122.20 

000 

L44.05 

144.23 

111,12 

111.611 

111.79 

144.97 

145.15  145.34 

145.52 

145.71 

145.90 

146.08 

146.27 

146.45 

146.63 

700 

168.06 

L68.27 

168.49 

168.70 

168.92 

169.13 

169.34  L69.56 

169.78 

170.00 

170.21 

170.43 

170.65 

170.86 

171.07 

BOO 

192.06 

192.31 

192.56 

192.80 

193.05 

193.30 

193.54  193.78 

194.03 

194.28 

194.53 

194.78 

195.02 

195.26 

195. 51 

900 

216.07 

216,.:;:, 

216.63 

216.90 

217.18 

217.46 

217.73218.01 

2  IS. 29 

218.57 

218.84 

219.12 

219.40 

219.67 

219.95 

1000 

240.08 

240.39 

240.70 

211.00 

241.31 

241.62 

241.92,242.231 

242.54 

242.85 

243.16 

243.47 

2 13. 78 

244.08 

244.39 

28 


X3   Degrees, 


15        16        17 


0.24 
0.47 
0.71 
0.94 
1.18 
1.41 
1.65 
1.88 
2.12 

2.35 

4.71 

7.06 

9.42 

11.77 

14.13 

16.48 

18.84 

21.19 


0.24 
0.47 
0.71 
0.94 
1.18 
1.41 
1.65 
1.89 
2.12 


0.24 
0.47 
0.71 
0.94 
1.18 
1.42 
1.65 
1.89 
2.12 


2.36 

2.36 

4.72 

4.72 

7.07 

7.08 

9.43 

9.44 

11.79 

11.80 

14.15 

14.16 

16.50 

16.53 

18.86 

18.89 

21.22 

2125 

3 


0.24 
0.47 
0.71 
0.95 
1.18 
1.42 
1.65 
1.89 
2.13 

2.36 

4.73 

7.09 

9.46 

11.82 

14.18 

16.55 

18.91 

21.28 


0.24 
0.47 
0.71 
0.95 
1.18 
1.42 
1.66 
1.89 
2.13 

2.37 

4.73 

7.10 

9.47 

11.84 

14.20 

16.57 

18.94 

21.30 


20 


0.24 
0.47 
0.71 
0.95 
1.19 
1.42 
1.66 
1.90 
2.13 

2.37 

4.74 

7.11 

9.48 

11.85 

14.22 

16.59 

18.96 

21.33 


21 


0.24 
0.47 
0.71 
0.95 
1.19 
1.42 
1.66 
1.90 
2.14 

2.37 

4.75 

7.12 

9.49 

11.87 

14.24 

16.61 

18.98 

21.36 


22 


0.24 
0.48 
0.71 
0.95 
1.19 
1.43 
1.66 
1.90 
2.14 

2.38 

4.75 

7.13 

9.50 

11.88 

14.26 

16.63 

19.01 

21.39 


23 


0.24 
0.48 
0.71 
0.95 
1.19 
1.43 
167 
1.90 
2.14 


24 


0.24 
0.48 
0.71 
0.95 
1.19 
1.43 
1.67 
1.91 
2.14 


25 


0.24 
0.48 
0.72 
0.95 
1.19 
1.43 
1.67 
1.91 
2.15 


26 


0.24 
0.48 
0.72 
0.96 
1.19 
1.43 
1.67 
1.91 
2.15 


27       28 


0.24 
0.48 
0.72 
0.96 
1.20 
1.43 
1.67 
1.91 
2.15 


0.24 
0.48 
0.72 
0.96 
1.20 
1.44 
1.68 
1.92 
2.16 


29 


0.24 

0.48 
0.72 
0.96 
1.20 
1.44 
1.68 
1.92 
2.16 


2.38 

2.38 

2.39 

2.39 

2.39 

2.39 

2.40 

4.76 

4.76 

4.77 

4.78 

4.78 

4.79 

4.80 

7.14 

7.15 

7.16 

7.17 

7.17 

7.18 

7.19 

9.52 

9.53 

9.54 

9.55 

9.57 

9.58 

9.59 

11.90 

11.91 

11.93 

11.94 

11.96 

11.97 

11.99 

14.28 

14.29 

14.31 

14.33 

14.35 

14.37 

14.39 

16.66 

16.68 

16.70 

16.72 

16.74 

16.76 

16.78 

19.03 

19.06 

19.08 

19.11 

19.13 

19.16 

19.18 

21.41 

21.44 

21.47 

21.50 

21.52 

21.55 

21.58 

30 


0.24 
0.48 
0.72 
0.96 
1.20 
1.44 
1.68 
1.92 
2.16 

2.40 

4.80 

7.20 

9.60 

12.00 

14.40 

16.81 

19.21 

21.61 


23.55 

47.09 

70.64 

94.19 

117.74 

141.28 

164.83 

188.38 

211.92 

235.47 


23 

47 

70 

94 

117 

141 

165 

188 

212 

235 


23 
47, 

70, 
94, 
118 
141, 
165 
188 
212 
236, 


23 
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0.27 

0.27 

0.27 

0.27 

0.27 

0.27 

0.27 

0.27 

0.27 

0.27 

0.27 

0.27 

0.27 

1 

0.27 

0.27 

2 

0.54 

0.54 

0.54 

0.54 

0.54 

0.54 

0.54 

0.54 

0.54 

0.54 

0.54 

0.54 

0.54 

0.54 

0.54 
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0.80 

0.80 

0.81 

0.81 

0.81 

0.81 

0.81 

0.81 

0.81 

0.81 
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0.82 
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1.07 
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l.i  IS 

1.08 
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L.34 

1.34 

1.34 
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1.35 

1.35 

1.35 

1.35 
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1.36 
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1.01 
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1.03 
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1.88 

1.88 

1.88 

1.88 

1.88 

1.89 

1.89 

1.89 

1.89 

1.00 

1.90 

1.90 

1.90 

1.90 

1.91 
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2.14 

2.15 

2.15 

2.15 

2.15 

2.16 

2.16 

2.16 

2.10 

2.17 
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2.17 

2.17 

2.18 

2.18 
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2.11 

2,12 

2.42 

2,12 

2.43 

2.43 

2.43 

2.43 

2.44 

2.44 
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2.45 

2.45 
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2.71 

2.71 
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2.72 
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5.37 
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5.43 

5.43 

5.44 

5.45 
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8.05 
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8.08 

8.09 
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8.13 

8.14 
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8.17 
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10.72 

10.73 
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10.79 
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0.83 

0.84 
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0.84 
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0.85 

4 

1.11 

1.11 
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1.11 
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1.39 
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1.40 

1.40 

1.40 
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1 .94 

1 .94 

1.95 

1.95 

1.95 
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2.22 

2.22 

2.22 

2.23 

2.23 

2.23 

2.23 

2.24 

2.24 

2.24 

2.24 

2.25 

2.25 

2.25 

2.25 
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2.50 

2.50 

2.50 

2.50 

2.51 

2.51 

2.51 

2.52 

2.52 
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2.53 

2.53 
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2.77 

2.78 

2.78 
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2.79 

2.79 
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2.80 
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5.55 
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5.56 

5.57 
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8.02 
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8.34 
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8.37 

8.38 
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11.11 
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19.50 
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19.57 

19.59 

19.61 
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22.19 

22.21 

22.24 

22.20 

22.29 

22.31 

22.34 

22.36 

22.39 

22.41 

22.44 

22.46 

22.49 

22.01 
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24.99 

25.02 

25.04 
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25.33 

20.35 
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138.82 

138.98 

139.14 

139.29 

139.45 

139.60 

139.76 

139.92 

140.07 

110.23 

140.39 

140.54 

101.7') 

140.86 

GOO 

100,10 

166.58 

100.77 

166.96 

167.15 

167.33 

107.52 

107.71 

107.90 

168.08 

168.28 

168.46 

168.65 

168.84 

169.03 

700 

194.13 

194.35 

194.57 

194.79 

105.01 

195.22 

195.44 

195.66 

1 95.  ss 

loo. in 

196.32 

190.54 

190.70 

100. OS 

197.20 

800 

221.86 

222.11 

222.30 

222.62 

222. SO 

223.11 

223.00 

223.02 

223.86 

221.11 

224.37 

224.62 

224.86 

225.12 

225.37 

Oiio 

249.60 

249.88 

250.10 

250.44 

250.72 

251.00 

251  28 

251.57 

251.85 

252.1:; 

252,11 

252.69 

252.97 

253.26 

20:5.04 

1001) 

277.:::; 

277.01 

277.95 

278.27 

278.58 

278.89 

279.20 

279.52 

279.83 

280.14 

280.46 

280.77 

28l!08 

281.40 

281.71 

32 


145   Degrees. 

15    |    16    |    17 

18 

19 

20 

21       22    |    23  |    24   |  25        26 

27    |   28 

29   |    30 

0.27 

0.27 

0.27 

0.27 

0.27 

0.27 

0.27 

0.27 

0.28 

0.28 

0.28 

0.28 

0.28 

0.28 

0.28 

0.28 

0.55 

0.5-5 

0.55 

0.55 

0.55 

0.55 

0.55 

0.55 

0.55 

0.55 

0.55 

0.55 

0.55 

0.55 

0.55 

0.55 

0.82 

0.82 

0.82 

0.82 

0.82 

0.82 

0.82 

0.82 

0.83 

0.83 

0.83 

0.83 

0.83 

0.83 

0.83 

0.83 

1.09 

1.09 

1.09 

1.09 

1.10 

1.10 

1.10 

1.10 

1.10 

1.10 

1.10 

1.10 

1.11 

1.11 

1.11 

1.11 

1.36 

1.36 

1.37 

1.37 

1.37 

1.37 

1.37 

1.37 

1.38 

1.38 

1.38 

1.38 

1.38 

1.38 

1.39 

1.39 

1.64 

1.64 

1.64 

1.64 

1.64 

165 

1.65 

1.65 

1.65 

1.65 

1.65 

1.66 

1.66 

1.66 

1.66 

1.66 

1.91 

1.91 

1.91 

1.91 

1.92 

1.92 

1.92 

1.92 

1.93 

1.93 

1.93 

1.93 

1.93 

1.94 

1.94 

1.94 

2.18 

2.18 

2.19 

2.19 

2.19 

2.19 

2.20 

2.20 

2.20 

2.20 

2.21 

2.21 

2.21 

2.21 

2.22 

2.22 

2.45 

2.46 

2.46 

2.46 

2.46 

2.47 

2.47 

2.47 

2.48 

2.48 

2.48 

2.48 

2.49 

2.49 

2.49 

2.50 

2.73 

2.73 

2.73 

2.74 

2.74 

2.74 

2.75 

2.75 

2.75 

2.75 

2.76 

2.76 

2.76 

2.77 

2.77 

2.77 

5.45 

5.46 

5.47 

5.47 

5.48 

5.48 

5.49 

5.50 

5.50 

5.51 

5.52 

5.52 

5.53 

2.53 

5.54 

5.55 

8.18 

8.19 

8.20 

8.21 

8.22 

8.23 

8.24 

8.24 

8.25 

8.26 

8.27 

8.28 

8.29 

8.30 

8.31 

8.32 

10.91 

10.92 

10.93 

10.94 

10.96 

10.97 

10.98 

10.99 

11.01 

11.02 

11.03 

11.04 

11.06 

11.07 

11.08 

11.09 

13.63 

13.65 

13.66 

13.68 

13.69 

13.71 

13.73 

13.74 

13.76 

13.77 

13.79 

13.80 

13.82 

13.84 

13.85 

13.87 

16.36 

16.38 

16.40 

16.41 

16.43 

16.45 

16.47 

16.49 

16.51 

16.53 

16.55 

16.56 

16.58 

16.60 

16.62 

16.64 

19.08 

19.11 

19.13 

19.15 

19.17 

19.19 

19.22 

19.24 

19.26 

19.28 

19.30 

19.32 

19.35 

19.37 

19.39 

19.41 

21.81 

21.84 

21.86 

21.88 

21.91 

21.94 

21.96 

21.99 

22.01 

22.04 

22.06 

22.09 

22.11 

22.14 

22.16 

22.19 

24.54 

24.56 

24.59 

24.62 

24.65 

24.68 

24.71 

24.73 

24.76 

24.79 

24.82 

24.85 

24.87 

24.90 

24.93 

24.96 

27.26 

27.29 

27.33 

27.36 

27.39 

27.42 

57.45 

27.48 

27.51 

27.55 

27.58 

27.61 

27.64 

27.67 

27.70 

27.73 

54.53 

54.59 

54.65 

54.71 

54.78 

54.84 

54.90 

54.96 

55.03 

55.09 

55.15 

55.21 

55.28 

55.34 

55.40 

55.47 

81.79 

81.88 

81.96 

82.07 

82.16 

82.26 

82.35 

82.45 

82.54 

82.64 

82.73 

82.82 

82.91 

83.01 

83.10 

83.20 

109.05 

109.18 

109.30 

109.42 

109.55 

109.68 

109.80 

109.93 

110.05 

110.18 

110.30 

110.43 

110.55 

110.68 

110.80 

110.93 

136.32 

136.47 

136.63 

136.78 

136.94 

137.10 

137.25 

137.41 

137.57 

137.73 

137.88 

138.04 

138.19 

138.35 

138.51 

138.67 

163.58 

163.76 

163.95 

164.14 

164.33 

164.51 

164.70 

164.89 

165.08 

165.27 

165.46 

165.64 

165.83 

166.02 

166.21 

166.40 

190.84 

191.06 

191.28 

191.49 

191.72 

191.93 

192.15 

192.37 

192.59 

192.82 

193.03 

193.25 

193.47 

193.69 

193.91 

194.13 

218.10 

218.35 

218.60 

218.85 

219.10  219.35 

219.60 

219.86 

220.10 

220.36 

220.61 

220.86 

221.10 

221.36 

221.61 

221.86 

245.37 

245.64 

245.93 

246.20 

246.49  246.77 

247.05 

247.34 

247.62 

247.91 

248.18  248.46 

248.74 

249.03 

249.31 

249.60 

272.63 

272.94 

273.25 

273.56 

273.88i274.19  274.50 

274.82 

275.13 

275.45 

275.76|276.07 

276.38 

276.70 

277.01 

277.33 

1£>  Degrees. 

45    |    46    |   47 

48 

49 

50    |    51    |    52 

53 

54    |   55 

56  |    57   |   58   [  59    |   60 

0.28 

0.28 

0.28 

0.28 

0.28 

0.28 

0.28 

0.28 

0.28 

0.28 

0.29 

0.29 

0.29 

0.29 

0.29 

0.29 

0.56 

0.56 

0.57 

0.57 

0.57 

0.57 

0.57 

0.57 

0.57 

0.57 

0.57 

0.57 

0.57 

0.57 

0.57 

0.57 

0.85 

0.85 

0.85 

0.85 

0.85 

0.85 

0.85 

0.85 

0.85 

0.85 

0.86 

0.86 

0.86 

0.86 

0.86 

0.86 

1.13 

1.13 

1.13 

1.13 

1.13 

1.13 

1.14 

1.14 

1.14 

1.14 

1.14 

1.14 

1.14 

1.14 

1.15 

1.15 

1.41 

1.41 

1.41 

1.41 

1.42 

1.42 

1.42 

1.42 

1.42 

1.42 

1.43 

1.43 

1.43 

1.43 

1.43 

1.43 

1.69 

1.69 

1.70 

1.70 

1.70 

1.70 

1.70 

1.71 

1.71 

1.71 

1.71 

1.71 

1.71 

1.72 

1.72 

1.72 

1.97 

1.98 

1.98 

1.98 

1.98 

1.99 

1.99 

1.99 

1.99 

1.99 

2.00 

2.00 

2.00 

2.00 

2.01 

2.01 

2.26 

2.26 

2.26 

2.26 

2.27 

2.27 

2.27 

2.27 

2.28 

2.28 

2.28 

2.28 

2.29 

2.29 

2.29 

2.29 

2.54 

2.54 

2.54 

2.55 

2.55 

2.55 

2.56 

2.56 

2.56 

2.56 

2.57 

2.57 

2.57 

2.57 

2.58 

2.58 

2.82 

2.82 

2.83 

2.83 

2.83 

2.84 

2.84 

2.84 

2.85 

2.85 

2.85 

2.85 

2.86 

2.86 

2.86 

2.87 

5.64 

5.65 

5.65 

5.66 

5.67 

5.67 

5.68 

5.68 

5.69 

5.70 

5.70 

5.71 

5.72 

5.72 

5.73 

5.74 

8.46 

8.47 

8.48 

8.49 

8.50 

8.51 

8.52 

8.53 

8.54 

8.55 

8.56 

8.56 

8.57 

8.58 

8.59 

8.60 

11.28 

11.29 

11.31 

11.32 

11.33 

11.34 

11.36 

11.37 

11.38 

11.39 

11.41 

11.42 

11.43 

11.44 

11.46 

11.47 

14.10 

14.12 

14.13 

14.15 

14.16 

14.18 

14.20 

14.21 

14.23 

14.24 

14.26 

14.27 

14.29 

14.31 

14.32 

14.34 

16.92 

16.94 

16.96 

16.98 

17.00 

17.02 

17.04 

17.05 

17.07 

17.09 

17.11 

17.13 

17.15 

17.17 

17.19 

17.21 

19.74 

19.76 

19.79 

19.81 

19.83 

19.85 

19.87 

19.90 

19.92 

19.94 

19.96 

19.98 

20.01 

20.03 

20.05 

20.07 

22.56 

22.59 

22.61 

22.64 

22.63 

22.69 

22.71 

22.74 

22.76 

22.79 

22.81 

22.84 

22.86 

22.89 

22.91 

22'94 

25.38 

25.41 

25.44 

25.47 

25.50 

25.52 

25.55 

25.58 

25.61 

25.64 

25.67 

25.69 

25.72 

25.75 

25.78 

25.81 

28.20 

28.23 

28.27 

28.30 

28.33 

28.36 

28.39 

28.42 

28.45 

28.49 

28.52 

28.55 

28.58 

28.61 

28.64 

28.68 

56.41 

56.47 

56.53 

56.59 

56.66 

56.72 

56.78 

56.85 

56.91 

56.97 

57.03 

57.10 

57.16 

57.22 

57  29 

57.35 

84.61 

84.70 

84.74 

84.89 

84.98 

85.08 

85.18 

85.27 

85.36 

85.46 

85.55 

85.65 

85.74 

85.83 

85.93 

86.03 

112.81 

112.94 

113.06 

113.19 

113.31 

113.44 

113.57 

113.69 

113.82 

113.94 

114.07 

114.20 

114.32 

114.44 

114.57 

114.70 

141.02 

141.17 

141.33 

141.49 

141.64 

141.80 

141.96 

142.12 

142.27 

142.43 

142.59 

142.75 

142.90 

143.06 

143.22 

143.38 

169.22 

169.40 

169.60 

169.78 

169.97 

170.16 

170.35 

170.54 

170.72 

170.92 

171.10 

171.29 

171.48 

171.67 

171.86 

172.05 

197.42 

197.64 

197.86 

198.08 

198.30 

198.52 

198.74 

198.96 

199.18 

199.40 

199.62 

199.84 

200.01 

200.28 

200.50 

200.73 

225.62 

225.87 

226.13 

226.38 

236.62  226.88 

227.14 

227.38 

227.63 

227.89 

228.14 

228.39 

228.64 

228.89 

229.14 

229.40 

253.83 

254.11 

254.39 

254.67 

254.95255.24 

255.53 

255.81 

256.09 

256.37 

256.65 

256.94 

257.22 

257.50 

257.79 

258.08 

282.03 

282.34282.651 

282.97 

283.28.283.60 

283.92 

284.23 

284.54 

284.86 

285.17 

285.49 

285.80 

286.11 

286.43286.75   1 

33 


1C>    Decrees 


liinutes 


7    |     8  9     |    10    I     I  I     |    12     |    13   I    14 


Lis.  in  ft. 


0.29 
0.57 
0.86 
1.15 
1.43 
J  .72 
2.01 
2.29 
2.58 


0.29 
0.57 
0.86 
1.15 
1.44 
1.72 
2.01 
2.30 
2.58 


0.29 
0.57 
0.86 
L.15 
1.44 
1.72 
2.01 
2.30 
2.59 


0.29 
0.58 
0.86 
L.15 

1.1 1 
1.7:} 
2.01 
2.30 
2.59 


0.86 
L.15 
1.44 
L.73 

2.n2 
2.30 
2.59 


0.29 
0.58 
0.86 
L.15 
1.44 
1.7:) 
2. 02 
2.31 
2.59 


0.29 

0.87 
1.15 
1.11 
L.73 
2.02 
2.31 
2.60 


0.29 
0.58 
0.87 
1.16 

1.44 
1.73 
2.02 
2.31 

2.00 


0.29 
0.58 
0.87 
1.16 
1.45 
1.7! 
2.02 
2.31 
2.60 


0.29 

0.87 
l.io 
1.45 
1.74 
2.03 
2.32 
2.61 


0.29 
0.58 
0.87 
l.io 
L.45 
1.71 
2.03 
2.32 
2.0,1 


0.29 

0.87 
1.16 
1.45 
1.74 
2.03 
2.02 
2.61 


0.29 
0.58 
0.87 

1.10 

1.45 

1.71 
2.03 

2.02 
2.01 


0.29 
0.58 
0.87 
1.16 

1,15 
1.7") 
2.04 

2.33 

2.02 


0.29 
0.5d 
0.87 
1.16 
1.46 
1.75 
2.04 
2.33 
2.02 


10 
20 
30 
40 
50 
CO 
70 
80 
90 


2.87 

2.87 

2.87 

2.88 

2.ss 

2.88 

2.89 

2.89 

2.89 

2.90 

2.90 

2.90 

2.91 

2.91 

5.74 

5.74 

5.75 

5.75 

5.76 

5.77 

5.77 

5.78 

5.79 

5.79 

5.80 

5.80 

5.81 

5.82 

8.00 

8.01 

8.62 

8.03 

8.(54 

8.65 

8.66 

8.67 

8.08 

8.69 

8.70 

8.71 

8.72 

8.73 

11.17 

11.48 

1 1 .50 

11.51 

11.52 

11.53 

11.55 

11.56 

11.57 

11.58 

11.60 

11.01 

11.62 

11.03 

L4.34 

14.35 

14.37 

11.38 

14.40 

14.42 

14.43 

14.45 

14,46 

14.48 

14.49 

14.51 

14.53 

11.54 

17.21 

17.22 

10.24 

17.26 

17.28 

17.30 

17.32 

17.34 

17.36 

17.37 

17.39 

17.41 

17.13 

17.45 

20.07 

20.09 

20.12 

20.14 

20.16 

20.18 

20.20 

20.23 

20.25 

20.27 

20.29 

20.31 

20.34 

20.36 

22.94 

22.96 

22.99 

23.02 

23.04 

23.07 

23.09 

23.12 

23.14 

23.17 

23.19 

23.22 

23.24 

23.27 

25.81 

25.84 

25.86 

25.89 

25.92 

25. 95 

25.98 

20.01 

20.03 

26.06 

26.09 

2(5.12 

2(5.15 

20.18 

2.91 

5.82 
8.73 
11.05 
11.50 
17,17 
20.38 
23.29 
26.20 


100 
200 

3(H) 
400 
500 
600 
TOO 
800 

Oil!) 

1000 


28, 
57, 
80, 
114, 
L43 
172 
200, 
229, 
258, 
286, 


28 

57 
86 
111 


114 
}8  143.53  143 
21172 
91  201 
05  229 
35  25S 
06287, 


05172 
73200 
40229 
08258 
75|287 


28 
57 
86 
115 
14; 
172, 
201, 
230 
2r,x 
287, 


28.80  28.83 
57.00 
86.50 


57.60 
86.40 
115.20115.33 

.85  1-1  LOOM  1,10 
.01  172.80  172.99 
38201.60201.82 
15  230,10  230.00 
""20259,49 


69288.00288.32 


28.80 
57.73 
86.59 
115.45 
144.32 
173.18 
202.04 
230.90 
259.77 
288.63 


28.90 
57.79 
80.69 
115.58 
144.48 
173.37 
202.27 
231.10 
20,0.00 
288.95! 


28.93 
57>5 
86.78 
115.70 
111.03 
173.50 
202,18 
231.41 
260.33 
289.26 


28.96 
57.92 
86.87 
115.83 
II!. 79 
!173.75 
202.71 
231.66 
200.(52 
1289.58 


28 

57 

80 

115, 

Ml 
173 

202 
231 
200 
289 


29.02 
58.04 
87.00 
116.08 
9:,  L45.ll 
93171.13 
92203.15 
91232.17 


29.05 
58.10 
87.10 
116.21 
145.26 
174.31 


29.08  29 
58.17  58 
87.25|  87 

145.42145 

171.50174 
203.30  200.59  2<>3 
232.42232.671232 


90261.19201  47261.76262 
891290.21 290.52  290.84  291 


.12 
.23 
.35 

,10 
,r8 
.69 

.81 
.02 
.01 
.15 


16    JZ>e2fT*ees. 


Minutes    30       3 1       32    I    33       34       35       36 


37       38       39       40      41        42       43      44 


Dis.  in  ft. 


in 
20 
30 

40 

50 
00 
70 

so 

90 


0.30 

0.30 

0.30 

0.30 

0.30- 

0.30 

0.30 

0.30 

0.30 

0  30 

0.30 

0.30 

0.30 

0  30 

0.59 

0.5!) 

0.59 

0.59 

0.59 

0.00 

0.60 

0.00 

0.0,0 

0.60 

0.00 

0.00 

O.oo 

O.oo 

0.89 

0.89 

0.89 

0.89 

0.89 

0.89 

0.89 

0.90 

0.90 

0.90 

0.90 

0.9O 

0.90 

0.90 

1.18 

1.19 

1.19 

1.19 

1.19 

1.19 

1.19 

1.19 

1.19 

1.20 

1.20 

1.20 

1.20 

1 .20 

1.48 

1.48 

1.48 

1.49 

1.49 

1,19 

1,19 

1.49 

1.49 

1.50 

1.50 

1.50 

1.50 

1.50 

L.78 

L.78 

L.78 

1.78 

1,78 

1.79 

1.79 

1.79 

1.79 

1.79 

1.80 

1.80 

1.80 

1.80 

2.07 

2.08 

2.08 

2.08 

2.08 

2.08 

2.09 

2.09 

2.09 

2.09 

2.09 

2.10 

2.10 

2.10 

2.37 

2.37 

2.37 

2.38 

2.38 

2.38 

2.38 

2.39 

2.39 

2.39 

2.40 

2.40 

2,10 

2,10 

2.67 

2.07 

2.07 

2.(57 

2.68 

2.(58 

2.68 

2.(59 

2.(59 

2.09 

2.09 

2.70 

2.70 

2.70 

2.90 

2.97 

2.97 

2.97 

2.97 

2.98 

2.98 

2.98 

2.99 

2.99 

2.99 

3.00 

3.00 

3.00 

5.92 

5.93 

5.94 

5.94 

5.95 

5.96 

5.9(5 

5.97 

5.97 

5.98 

5.!»!) 

5.!)!) 

6.00 

(5.01 

&.89 

8.90 

8.91 

8.91 

8.92 

8.93 

8.94 

8.95 

8.96 

8.97 

8.98 

8.99 

O.oo 

9.01 

1 1 .85 

L1.86 

1 1 .87 

1 1 .89 

L1.90 

11.91 

L1.92 

11.94 

11.95 

11.90 

11.98 

11.99 

12.00 

12.01 

L4.81 

11.83 

14.84 

M.SO 

L4.87 

1  1 .89 

L4.91 

11. 02 

14.94 

11. 95 

14.97 

14.99 

15.00 

15.02 

17.77 

17.7!) 

17.81 

17.-3 

17.85 

17.87 

17.89 

L7.91 

17.92 

17.94 

17.96 

17.98 

18.00 

[8.02 

20.73 

20.7(5 

20.78 

20.  SO 

20.82 

20.85 

20,87 

20.89 

20.91 

20.93 

20.96 

20.98 

21.00 

21.02 

2:1.70 

2:5.72 

23.75 

2:5.77 

23.80 

2:5.82 

23.85 

23.87 

23.90 

23.92 

23.95 

23,.98 

21.00 

24.03 

20.00 

20.(59 

20.72 

26.74 

20.77 

26.80 

26.83 

20. SO 

26.89 

26.92 

26.94 

20.97 

27.00 

27.03 

0.30 
0.60 

0.9O 
1.20 
1.50 
1.80 
2.10 
2,11 
2.71 

3  01 
(i.ol 
0  02 
12.03 
15.03 
L8.04 
21.05 
21.05 
27.00 


100 
200 
300 
400 

500 
600 
7(iO 
800 
900 

l(i(i() 

I 


29.62 
59.24 
88.86 
L18.48 
148.11 
177.7:5 


29.65 
59.31 
88.96 

L18.61 

148.27 

177.92 
207.351207.57207.80 

37.22237.48 
266.59266.88267.17 
296.2ll296.53l296.85 


29.69 
59.37 
89.06 

lis. 7! 
148.43 

178.11 


29.72 
50.1:5 
89.15 


29.75 
59.50 
89.24 


118.86118.99 
148.58148.74 
178.30178  19 
208.01  208.24 


29.78 
59.56 

110.12 


29.81  29.84 
59.62  59.69 
89.43  8!). 53, 
119.21  119.37 


118.90  1 19.00  L49.22 


29.87   29.91 

59.75  59.81 

89.(52  89.72 

119.50119.62 


29.91 

59  ss 

89.S1 

11!>. 75 


29.97 
59.91 
89.91 
119.88 


L49.37 149.53 149.69 149.85 


30.00 

CO. 00 

90.((ii 

120.00 

ir>o.oi 

ISO. 01 


30.03 
60.07 

90.10 
120.1:5 
150.17 


30.07 
60.13 

90.20 
120.20 
150.33 


178.68  178.87  179.06  179.24  179.44  179.03  179.82 
jos.  |o  2( >s.( is  208.90  21 19. 1 2  21 19.34  209.57  209.79  2 1  o.oi 
237.70 237.981238  2 1  238.49  238.7  1  238.99 209.2^  23!). 50 239  76240  (0 
267.4  1  207.73  268.02268.30268.59  268.87269.15269. 11  269.73  270.01 
297.10  2!I7,M297.80  29S.112!'S.I3  21K71  209.00  299.0S  299.70  Ooo. 01 


01 


180.20  180.39 
210.23.210.1(5 
240.26240.52 
270.30  270  5!) 
300.33'300.65 


1<3   Degrees, 


5        16        17        18 


19       20 


21       22        23       24 


25 


26       27 


28 


29       30 


0.29 

0.58 
0.87 
1.17 
1.46 
1.75 
2.04 
2.33 
2.62 


0.29 

0.29 

0.29 

0.29 

0.58 

0.58 

0.58 

0.59 

0.88 

0.88 

0.88 

0.88 

1.17 

1.17 

1.17 

1.17 

1.46 

1.46 

1.46 

1.46 

1.75 

1.75 

1.75 

1.76 

2.04 

2.04 

2.05 

2.05 

2.33 

2.34 

2.34 

2.34 

2.63 

2.63 

2.63 

2.63 

0.29 
0.59 
0.88 
1.17 
1.47 
1.76 
2.05 
2.34 
2  64 


0.29 
0.59 
0.88 
1.17 
1.47 
1.76 
2.05 
2.35 
2.64 


0.29 
0.59 
0.88 
1.17 
1.47 
1.76 
2.06 
2.35 
2.64 


0.29 
0.59 
0.88 
1.18 
1.47 
1.76 
2.06 
2.35 
2.65 


0.29 
0.59 
0.88 
1.18 
1.47 
1.77 
2.06 
2.35 
2.65 


0.29 
0.59 
0.88 
1.18 
1.47 
1.77 
2.06 
2.36 
2.65 


0.29 
0.59 
0.83 
1.18 
1.47 
1.77 
2.06 
2.36 
2.65 


0.30 
0.59 
0.89 
1.18 
1.48 
1.77 
2.07 
2.36 
2.66 


0.30 
0.59 
0.89 
1.18 
1.48 
1.77 
2.07 
2.36 
2.66 


0.30 
0.59 
0.89 
1.18 
1.48 
1.78 
2.07 
2.37 
2.66 


0.30 
0.59 

0.89 
1.18 

1.48 
1.78 
2.07 
2.37 
2.67 


2.91 

2.92 

2.92 

2.92 

2.93 

5.83 

5.84 

5.84 

5.85 

5.85 

8.74 

8.75 

8.76 

8.77 

8.78 

11.66 

11.67 

11.68 

11.70 

11.71 

14.57 

14.59 

14.61 

14.62 

14.64 

17.49 

17.51 

17.53 

17.55 

17.56 

20.40 

20.43 

20.45 

20.47 

20.49 

23.32 

23.34 

23.37 

23.39 

23.42 

26.23 

^6.26 

26.29 

26.32 

26.35 

2.93 

5.86 
8.79 
11.72 
14.65 
17.58 
20.51 
23.44 
26.37 


2.93 

5.87 
8.80 
11.73 
14.67 
17.60 
20.54 
23.47 
26.40 


2.94 
5.87 
8.81 
11.75 
14.68 
17.62 
20.56 
23.49 
26.43 


2.94 
5.88 
8.82 
11.76 
14.70 
17.64 
20.58 
23.52 
26.46 


2.94 

2.95 

2.95 

2.95 

2.96 

2.96 

5.89 

5.89 

5.90 

5.91 

5.91 

5.92 

8.83 

8.84 

8.85 

8.86 

8.87 

8.88 

11.77 

11.79 

11.80 

11.81 

11.82 

11.84 

14.72 

14.73 

14.75 

14.76 

14.78 

14.80 

17.66 

17.68 

17.70 

17.72 

17.73 

17.75 

20.60 

20.62 

20.65 

20.67 

20.69 

20.71 

23.54 

23.57 

23.60 

23.62 

23.65 

23.67 

26.49 

26.52 

26.55 

26.57 

26.60 

26.63 

2.96 
5.92 

8.89 
11.85 
14.81 
17.77 
20.73 
23.70 
26.66 


29.15 

58.29 
87.44 
116.59 
145.74 
174.88 
204.03 
233.18 
262.32 
291.47 


29 
58 
87 
116. 
145 
175, 
204 
233 
262, 
291 


29, 

58, 

87, 

116. 


90:146 

07175 
25204 
43|233 

61262 
791292 


29 
58, 
87, 
116. 
146. 
175, 
204. 
69'233, 
90263. 
111292, 


29 

58 
87. 
117 
146. 
175 
204, 
234, 
263, 
292, 


29 
58 
87 
117 
146 
175 
205 
234 
263 
293, 


29 

58 
88 
117 
146 
176 
205 
234 
264 
293 


29, 
58, 
88, 
117, 
146. 
176, 
205, 
234. 
264, 
293, 


40 


29 
58, 
88, 
117. 
147 
176 


117 

147 

176 

205.801206 

235 

204 

:2y-i 


29 

58 

8S 

117 


235 
264 
294 


16147 

59176 
02|206 
451235 


88265 

31 1294.63  294 


29. 

58. 

88. 
117. 
147. 
176. 
206 
235 
265 


50  29 
99!  59 
49!  88. 
.98  118 
.481147 
.97177. 
.471206. 
.96  236 
.46265. 
.951295. 


53 

05 

58 

10118 

63147 

16:177 

68i206 
21J236 

731266 
261295 


29, 
59. 
88, 
118, 
147, 
177. 
207, 
236, 
266. 


58,295 


29.62 
59.24 
88.86 
118.48 
148.11 
177.73 
207.35 
236.97 
266.59 
296.21 


IO  X>egfi*ees. 


45 


46   47   48   49   50   51 


52   53   54   55   56   57 


58   59 


60 


0.30 
0.60 
0.90 
1.20 
1.50 
1.81 
2.11 
2.41 
2.71 


0.30 

0.30 

0.30 

0.60 

0.60 

0/60 

0.90 

0.90 

0.91 

1.21 

1.21 

1.21 

1.51 

1.51 

1.51 

1.81 

1.81 

1.81 

2.11 

2.11 

2.11 

2.41 

2.41 

2.42 

2.71 

2.71 

2.72 

0.30 
0.60 
0.91 
1.21 
1.51 
1.81 
2.12 
2.42 
2.72 


0.30 
0.61 
0.91 
1.21 
1.51 
1.82 
2.12 
2.42 
2.72 


0.30 
0.61 
0.91 
1.21 
1.51 
1.82 
2.12 
2.42 
2.73 


0.30 
0.61 
0.91 
1.21 
1.52 
1.82 
2.12 
2.43 
2.73 


0.30 
0.61 
0.91 
1.21 
1.52 
1.82 
2.12 
2.43 
2.73 


0.30 
0.61 
0.91 
1.22 
1.52 
1.82 
2.13 
2.43 
2.73 


0.30 
0.61 
0.91 
1.22 
1.52 
1.82 
2.13 
2.43 
2.74 


0.30 
0.61 
0.91 
1.22 
1.52 
1.83 
2.13 
2.44 
2.74 


0.30 
0.61 
0.91 
1.22 
1.52 
1.83 
2.13 
2.44 
2.74 


0.31 

0.61 
0.92 
1.22 
1.53 
1.83 
2.14 
2.44 
2.75 


0.31 
0.61 
0.92 
1.22 
1.53 
1.83 
2.14 
2.44 
2.75 


0.31 
0.61 
0.92 
1.22 
1.53 
1.83 
2.14 
2.45 
2.75 


3.01 
6.02 
9.03 
12.414 
15.05 
18.06 
21.07 
24.08 
27.09 


3.01 
6.03 
9.04 
12.05 
15.06 
18.08 
21.09 
24.10 
27.12 


3.02 
6.03 
9.05 
12.06 
15.08 
18.10 
21.11 
24.13 
27.14 


3.02 
6.04 
9.06 
12.08 
15.10 
18.12 
21.13 
24.15 
27.17 


3.02 
6.04 
9.07 
12.09 
15.11 
18.13 
21.16 
24.18 
27.20 


3.03 
6.05 
9.08 
12.10 
15.13 
18.15 
21.18 
24.20 
27.23 


3.03 
6.06 
9.09 
12.11 
15.14 
18.17 
21.20 
24.23 
27.26 


3.03 
6.06 
9.10 
12.13 
15.16 
18.19 
21.22 
24.26 
27.29 


3.04 
6.07 
9.11 
12.14 
15.18 
18.21 
21.25 
24.28 
27.32 


3.04 
6.08 
9.11 
12.15 
15.19 
18.23 
21.27 
24.31 
27.34 


3.04 
6.08 
9.12 
12.17 
15.21 
18.25 
21.29 
24.33 
27.37 


3.04 
6.09 
9.13 
12.18 
15.22 
18.27 
21.31 
24.36 
27.40 


3.05 
6.10 
9.14 
12.19 
15.24 
18.29 
21.33 
24.38 
27.43 


3.05 
6.10 
9.15 
12.20 
15.25 
18.31 
21.36 
24.41 
27.46 


3.05 
6.11 
9.16 
12.22 
15.27 
18.32 
21.38 
24.43 
27.49 


3.06 

6.11 

9.17 

12.23 

15.29 
18.34 
21.40 
24.46 

27.52 


30.10 
60.19 
90.29 
120.39 
150.49 
180.58 
210.68 
240.78 
270.87 
300.97 


30 

60 
90 
120 
150, 
180, 
210, 
241, 
271. 
301, 


30 

60 

120 

150 
180 
211 
021241, 
15271, 
28301, 


30.19 

60.38 
90.58 
120.77 
150.96 
181.15 
211.34 
28  241.54 
44J271.73 
60:301.92; 


30.22 
60.45 
90.67 
120.90 
151.12 
181.34 
211.57 
241.79 
272.02 
302.24 


30 

60 
90, 
121, 
151, 
181, 
211, 
242. 
272. 
302. 


30 

60 

90 

121 

151. 

181, 
212, 
242, 

272, 
302, 


30.32 
60.64 
90.96 
121.28 
151.60 
181.91 
212.23 
242.55 
272.87 
303.19 


30.35 
60.70 
91.05 
121.40 
151.76 
182.11 
212.46 
242.81 
273.16 
303.51 


30 
60. 
91 
121. 
151, 
182, 
212. 
243, 
273. 
303, 


30 
60, 
91. 
121, 
152, 
182, 
212, 


06  243 
43273 
82  304 


30.45 

60.89 

91.34 
121.78 
152.23 
182.68 
213.12 
243.57 
274.01 274 
.46,304 


30, 
60, 
91. 

121. 

152, 

182. 

213. 

243. 


30 
61. 
91. 
122, 
152, 
183. 
213, 
244. 


14304 


30274 
78.305 


30 

61 

91 

122 

152 
183 
213 
244 


58  274 
09,305 


30.57 

61.15 

91.72 

122.29 

152.87 
183.44 
214.01 
244.58 
275.16 
305.73 


35 


lT^    Decrees. 


Minutes 

Pis,  in  ft. 
1 
2 
3 
4 
5 
G 
7 


10 
20 
30 
40 
50 
GO 
70 


10        I 


12         13       14 


90 


0,31 
0.61 
0.92 
1.22 
1.53 
1.83 
2.14 
2.15 
2.75 


0.31 
0.01 
0.92 
1.23 
1.63 
1.84 
2.14 
2.45 
2.76 


0.31 
0.61 
0.92 
1.23 
1.54 
1.84 
2.15 
2.46 


0.31 
0.61 

0.92 
1.23 
1.54 

1.84 
2.15 
2.46 


0.31 
0.62 
0.92 
1.23 
1.54 
1.85 
2.15 
2.46 


0.31 
0.62 

0.92 
1.23 
1.54 
1.85 
2.16 
2.46 


0.31 
0.62 
0.92 
1.23 
1.54 
1.85 
2.16 
2.47 


0.31 
0.62 
0.93 

1.23 
1.54 

1.85 
2.16 
2.47 


0.31 
0.62 
0.93 
1.24 
1.54 
1 .85 
2.16 
2.47 


0.31 
0.62 
0.93 
1.24 
1.55 
L.86 
2.16 
2.47 


0.31 
0.62 
0.93 
1.24 
1 .55 
1.86 
2.17 
2.48 


0.31 
0.62 
0.93 
1.24 
1.55 
1.86 
2.17 
2.48 


0.31 
0.62 
0.93 
1.24 
1.55 
1.86 
2.17 
2.48 


76     2.76     2.77     2.77     2.77     2.77     2.78     2.78     2.78     2.79     2.79     2/79 

3.10 
6.20 
9.31 
12.41 
15.51 
18.61 
21.71 
24.82 
27.92 


3.06 

3.06 

3.06 

3.07 

3.07 

3.07 

3.08 

3.08 

3.08 

3.09 

3.09 

3.09 

3.10 

3.10 

6.11 

6.12 

6.13 

6.13 

6.14 

6.15 

6.15 

6.16 

6.17 

6.17 

6.18 

6.18 

6.19 

6.20 

9.17 

9.18 

9.19 

9.20 

9.21 

9.22 

9.23 

9.24 

9.25 

9.26 

9  27 

9.28 

9.29 

9.30 

12.23 

12.24 

12.25 

12.27 

12.28 

12.29 

12.31 

12.32 

12.33 

12.34 

12.36 

12.37 

12.38 

12.39 

15.29 

15.30 

15.32 

15.33 

15.35 

15.37 

15.38 

15.40 

15.41 

15.43 

15.45 

15.46 

15.48 

15.49 

18.34 

18.36 

18.38 

18.40 

18.42 

18.44 

18.46 

18.48 

18.50 

18.52 

18.54 

18.55 

18.57 

18.59 

21.40 

21.42 

21.45 

21.47 

21.49 

21.51 

21.53 

21.56 

21.58 

21.60 

21.62 

21.65 

21.67 

21.69 

24.46 

24.48 

24  51 

24.54 

24.56 

24.59 

24.61 

24.64 

24.66 

24.69 

24.71 

24.74 

24.76 

24.79 

27.52 

27.54 

27.57 

27.60 

27.63 

27.66 

27.69 

27.72 

27.75 

27.77 

27.80 

27.83 

27.86 

27.89 

100 
200 

300 
400 
500 
600 

700 

800 

900 

1000 


30.57 
61.15 
91.72 

122.29 
152.87 


30. 
61, 
91, 
122, 
L53, 


42  12-2 
03  153 
63  183 
24214 
84  245 
45  275 
305.73i306.05.306 


183.44 
214.01 
244.-58 
275.16 


183. 
214. 
244. 
275. 


30 
61 
92 
122 
153 
184 
214 
245 
276 
306 


68122 


153 
184 
214 
245 
276 


69307 


.70  30.73 
.40  61.46 
.10  92.20 
,80122.93 
,50  153.66 
,20  184.39 
,90215.12 
,00  245.86 
,30276.59 
,00,307.32 


30.76 
61.53 
92.29 
123.06 
153.82 
184.58 
215.35 
246.11 
276.88 
307.64 


30.80 
61.59 
92.39 
123.18 
153.98 
184.78 
215.57 
246.37 
277.16 
307.96 


30.83 
61.66 
92.48 
123.31 
154.14 
184.97 
215.80 
246.62 
277.45 
308.28 


30.86 
61.72 
'92.58 
123.44 
154.30 
185.16 
216.02 
246.88 
277.74 
308.60 


30 
61 
92 
123 
154 
185 
210 
247 
278 


30.92 
61.85 
92.77 
oi  123.70 
46  154.62 
35  185.54 
24  210.47 
14  247.39 
03278.32 


64  247 

00  278 
308.92;309.24l309.55i309 


30. 

61. 

92. 
123. 
154, 
185. 
216, 
247, 
278, 


30, 
61 
92 
123 

154 
185 

210 


31.02 
62.U4  l 
93.00 
124.08 
155.10 
180.11 

217.13 
901248.15 
88279.17 
871310.19 


IlT  Degrees. 


Minutes    30       3 1       32       33       34       35       36        37       38       39       40      4 1    I    42       43 


Dis.  in  ft. 


0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

0  32 

0.03 

0.63 

0.63 

0.63 

0.63 

0.63 

0.63 

0.64 

0.64 

0.64 

0.64 

0.64 

0.64 

0.04 

0.95 

0.95 

0.95 

0.95 

0.95 

0.95 

0.95 

0.95 

0.95 

0.95 

0.96 

0.96 

0.90 

0.90 

1.26 

1.26 

1.26 

1.27 

1.27 

1.27 

1.27 

1.27 

1.27 

1.27 

1.27 

1.28 

1.28 

1.28 

1.58 

1.58 

1.58 

1.58 

1.58 

1.58 

1.59 

1.59 

1.59 

1.59 

1.59 

1.59 

1.00 

1.60 

1.89 

1.89 

1.90 

1.90 

1.90 

1.90 

1.90 

1.91 

1.91 

1.91 

1.91 

1.91 

1.91 

1.92 

2.21 

2.21 

2.21 

2.21 

2.22 

•2.22 

2.22 

2.22 

2.23 

2.23 

2.23 

2.23 

2.23 

2.24 

2.52 

2.52 

2.53 

2.53 

2.53 

2.54 

2.54 

2.54 

2.54 

2.55 

2.55 

2.55 

2.55 

2.56 

2.84 

2.84 

2.84 

2.85 

2.85 

2.85 

2.85 

2.86 

2.86 

2.86 

2.87 

2.87 

2.87 

2.88 

0.32 
0.64 
0.96 
1.28 
1.60 
1.92 
2.24 
2.56 
2.88 


10 
20 
30 
40 

50 
00 

70 
80 

90 


100 
21 H  I 
300 
400 
500 
600 
7110 
BOO 
900 

101 10 


3.15 

3.16 

3.16 

3.16 

3.17 

3.17 

3.17 

3.18 

3.18 

3.18 

3.19 

3.19 

3.19 

3.19 

6.31 

6.31 

6.32 

6.33 

6.33 

6.34 

6.34 

6.35 

6.36 

6.36 

6.37 

6.38 

6.38 

6.39 

9.46 

9.47 

9.48 

9.49 

9.50 

9.51 

9.52 

9.53 

9.54 

9.55 

9.56 

9.56 

9.57 

V.r^ 

12.61 

12.62 

12/4 

12.65 

12.66 

12.68 

12.69 

12.70 

12.71 

12.73 

12.74 

12.75 

12.77 

12.78 

15.77 

15.78 

15.80 

15. SI 

15.  S3 

15.85 

15.86 

15.88 

15.89 

15.91 

15.03 

15.94 

15.96 

15.07 

18.92 

L8.94 

18.96 

18.98 

18.99 

19.01 

19.03 

19.05 

19.07 

19.09 

19.11 

19.13 

19.15 

19.17 

22.07 

22.00 

22.12 

22.14 

22.16 

22.18 

22.21 

22.23 

22.25 

22.27 

22.30 

22.32 

22.34 

22.36 

25.22 

25.25 

25.28 

25.30 

25.33 

25.35 

25.38 

25.40 

25.43 

25,15 

25.48 

25.51 

25.53 

25.56 

28.88 

28.41 

28.43 

28.46 

28.49 

28.52 

28.55 

28.58 

28.61 

28.64 

28. 07 

28.69 

28.72 

28.75 

3.20 
6.40 
9.59 
12.79 
15.99 
19.19 
22.38 
25.58 
28.78 


31 .53 
63.06 

91.59 


31.50 
0:1.12 
94.69 


31.59 
63.19 
94.78 
120.12  120. 25  126.38 
157  .«i5  157.81  157.97 
189.18  L89.37  189.56 
22".  71  220.93221.16 
252.24B52.50B52.75 
283.77B84.06  284.35 
315.80l315.62l315.94 


31.63 

63.25 

9 1  .ss 
120.50 
158.13 
189.761189 
221.88221 
253.01  253 
284.63284 
316.261316 


31, 
63. 

94 

126 

158 


31, 

03, 
95 
120, 
158, 
190, 
221, 
25:5, 
285. 
316, 


09 
38 
i'7 
68 
15  15S 
1 1  190 
S3  222 
52  25:! 
21285 
90!317 


.89127 
,oi  L58 
.33190 
.05222 
.78254 
.50285 
.22,317 


31 

63 
95 
127 
158 
190 
222 
03  254 
70  286 
541317 


14  127 
93159 
72190 
50222 

29  254 
07286 

801318 


31 
63 

127 
L59 
191 
222 
254 
286 
318 


31 
O:: 
95 

127 


25  159 
10191 
95223 

65284 

50  318 


31.91 
63.83 
95.74 

127.00 

159.57 

191.48  191 
17223.40  223 
.06255.31  255 
91  287  28*87 
.821319.14319 


31.95 

63.89 

95.84 

L27.78 

159.7:5 

31.98 
o:5.oo 
95.93 
127.01 
L59.89 
681191.87 
62223.85 
57255.82 

51  -_>S7.<0 

|o:iio.7S 


-         36 


VT  Degrees. 

15 

16 

17    |    18 

19 

20  |    21    |  22 

23  |    24 

25        26 

27       28 

29  |    30 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.32 

0.62 

0.62 

0.62 

0.62 

0.62 

0.62 

0.63 

0.63 

0.63 

0.63 

0.63 

0.63 

0.63 

0.63 

0.63 

0.63 

0.93 

0.93 

0.93 

0.93 

0.94 

0.94 

0.94 

0.94 

0.94 

0.94 

0.94 

0.94 

0.94 

0.94 

0.94 

0.95 

1.24 

1.24 

1.24 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.26 

1.26 

1.26 

1.26 

1.26 

1.55 

1.55 

1.56 

1.56 

1.56 

1.56 

1.56 

1.56 

1.57 

1.57 

1.57 

1.57 

1.57 

1.57 

1.57 

1.58 

1.86 

1.87 

1.87 

1.87 

1.87 

1.87 

1.87 

1.88 

1.88 

1.88 

1.88 

1.88 

1.89 

1.89 

1.89 

1.89 

2.17 

2.18 

2.18 

2.18 

2.18 

2.18 

2.19 

2.19 

2.19 

2.19 

2.20 

2.20 

2.20 

2.20 

2.20 

2.21 

2.48 

2.49 

2.49 

2.49 

2.49 

2.50 

2.50 

2.50 

2.50 

2.51 

2.51 

2.51 

2.51 

2.52 

2.52 

2.52 

2.79 

2.80 

2.80 

2.80 

2.81 

2  81 

2.81 

2.81 

2.82 

2.82 

2.82 

2.83 

2.83 

2.83 

2.83 

2.84 

3.11 

3.11 

3.11 

3.11 

3.12 

3.12 

3.12 

3.13 

3.13 

3.13 

3.14 

3.14 

3.14 

3.15 

3.15 

3.15 

6.21 

6.22 

6.22 

6.23 

6.24 

6.24 

6.25 

6.25 

6.26 

6.27 

6.27 

6.28 

6.29 

6.29 

6.30 

6.31 

9.32 

9.32 

9.33 

9.34 

9.35 

9.36 

9.37 

9.38 

9.39 

9.40 

9.41 

9.42 

9.43 

9.44 

9.45 

9.46 

12.42 

12.43 

12.45 

12.46 

12.47 

12.48 

12.50 

12.51 

12.52 

12.54 

12.55 

12.56 

12.57 

12.59 

12.60 

12.61 

15.53 

15.54 

15.56 

15.57 

15.59 

15.61 

15.62 

15.64 

15.65 

15.67 

15.69 

15.70 

15.72 

15.73 

15.75 

15.77 

18.63 

18.65 

18.67 

18.69 

18.71 

18.73 

18.75 

18.76 

18.78 

18.80 

18.82 

18.84 

18.86 

18.88 

18.90 

18.92 

21.74 

21.76 

21.78 

21.80 

21.83 

21.85 

21.87 

21.89 

21.91 

21.94 

21.96 

21.98 

22.00 

22.03 

22.05 

22.07 

24.84 

24.87 

24.89 

24.92 

24.94 

24.97 

24.99 

25.02 

25.05 

25.07 

25.10 

25.12 

25.15 

25.17 

25.20 

25.22 

27.95 

27.97 

28.00 

28.03 

28.06 

28.09 

28.12 

28.15 

28.18 

28.20 

28.23 

28.26 

28.29 

28.32 

28.35 

28.38 

31.05 

31.08 

31.11 

31.15 

31.18 

31.21 

31.24 

31.27 

31.31 

31.34 

31.37 

31.40 

31.43 

31.47 

31.50 

31.53 

62.10 

62.17 

62.23 

62.29 

62.36 

62.42 

62.48 

62.55 

62.61 

62.68 

62.74 

62.80 

62.87 

62.93 

63.00 

63.06 

93.15 

93.25 

93.34 

93.44 

93.53 

93.63 

93.73 

93.82 

93.92 

94.01 

94.11 

94.21 

94.30 

94.40 

94.49 

94.59 

124.20 

124.33 

124.46 

124.58 

124.71 

124.84 

124.97 

125.10 

125.22 

125.35 

125.48 

125.61 

125.74 

125.86 

125.99 

126.12 

155.26 

155.42 

155.57 

155.73 

155.89 

156.05 

156.21 

156.37 

156.53 

156.69 

156.85 

157.01 

157.17 

157.33 

157.49 

157.65 

186.31 

186.50 

186.68 

186.88 

187.07 

187.26 

187.45 

187.64 

187.84 

188.03 

188.22 

188.41 

188.60 

188.80 

188.99 

189.18 

217.36 

217.58 

217.80 

218.02 

218.25 

218.47 

218.69 

218.92 

219.14 

219.37 

219.59 

219.81 

220.04 

220.26 

220.48 

220.71 

248.41 

248.66 

248.91 

249.17 

249.42 

249.68 

249.94 

250.19 

250.45 

250.70 

250.96 

251.22 

251.47 

251.73 

251.98 

252.24 

279.46 

279.75 

280.03 

280.31 

280.60  280.89 

281.18 

281.47 

281.75 

282.04 

282.33 

282.62 

282.91 

283.19 

283.48 

283.77 

310.51 

310.83 

311.14 

311.46 

311.78,312.10 

312.42 

312.74 

313.06 

313.38 

313.70,314.02 

314.34  314.66 

314.98 

315.30 

W  Degrees. 

45 

46    |  47 

48  |   49    |  50    |    51 

52 

53 

54    |    55    |   56  |    57 

58 

59 

60 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

0.64 

0.64 

0.64 

0.64 

0.64 

0.64 

0.64 

0.64 

0.65 

0.65 

0.65 

0.65 

0.65 

0.65 

0.65 

0.65 

0.96 

0.96 

0.96 

0.96 

0.96 

0.97 

0.97 

0.97 

0.97 

0.97 

0.97 

0.97 

0.97 

0.97 

0.97 

0.97 

1.28 

1.28 

1.28 

1.28 

1.29 

1.29 

1.29 

1.29 

1.29 

1.29 

1.29 

1.29 

1.30 

1.30 

1.30 

1.30 

1.60 

1.60 

1.60 

1.61 

1.61 

1.61 

1.61 

1.61 

1.61 

1.61 

1.62 

1.62 

1.62 

1.62 

1.62 

1.62 

1.92 

1.92 

1.92 

1.93 

1.93 

1.93 

1.93 

1.93 

1.94 

1.94 

1.94 

1.94 

1.94 

1.95 

1.95 

1.95 

2.24 

2.24 

2.25 

2.25 

2.25 

2.25 

2.26 

2.26 

2.26 

2.26 

2.26 

2.27 

2.27 

2.27 

2.27 

2.27 

2.56 

2.56 

2.57 

2.57 

2.57 

2.57 

2.58 

2.58 

2.58 

2.58 

2.59 

2.59 

2.59 

2.59 

2.60 

2.60 

2.88 

2.88 

2.89 

2.89 

2.89 

2.90 

2.90 

2.90 

2.90 

2.91 

2.91 

2.91 

2.92 

2.92 

2.92 

2.92 

3.20 

3.20 

3.21 

3.21 

3.21 

3.22 

3.22 

3.22 

3.23 

3.23 

3.23 

3.24 

3.24 

3.24 

3.25 

3.25 

6.40 

6.41 

6.41 

6.42 

6.43 

6.43 

6.44 

6.45 

6.45 

6.46 

6.47 

6.47 

6.48 

6.49 

6.49 

6.50 

9.60 

9.61 

9.62 

9.63 

9.64 

9.65 

9.66 

9.67 

9.68 

9.69 

9.70 

9.71 

9.72 

9.73 

9.74 

9.75 

12.80 

12.82 

12.83 

12.84 

12.86 

12.87 

12.88 

12.89 

12.91 

12.92 

12.93 

12.95 

12.96 

12.97 

12.98 

13.00 

16.01 

16.02 

16.04 

16.05 

16.07 

16.09 

16.10 

16.12 

16.13 

16.15 

16.17 

16.18 

16.20 

16.21 

16.23 

16.25 

19.21 

19.23 

19.24 

19.26 

19.28 

19.30 

19.32 

19.34 

19.36 

19.38 

19.40 

19.42 

19.44 

19.46 

19.48 

19.50 

22.41 

22.43 

22.45 

22.47 

22.50 

22.52 

22.54 

22.56 

22.59 

22.61 

22.63 

22.65 

22.68 

22.70 

22.72 

22.74 

25.61 

25.63 

25.66 

25.68 

25.71 

25.74 

25.76 

25.79 

25.81 

25.84 

25.86 

25.89 

25.92 

25.94 

25.97 

25.99 

28.81 

28.84 

28.87 

28.90 

28.93 

28.95 

28.98 

29.01 

29.04 

29.07 

29.10 

29.13 

29.16 

29.19 

29.21 

29.24 

32.01 

32.04 

32.07 

32.11 

32.14 

32.17 

32.20 

32.24 

32.27 

32.30 

32.33 

32.36 

32.40 

32.43 

32.46 

32.49 

64.02 

64.08 

64.15 

64.21 

64.28 

64.34 

64.41 

64.47 

64.53 

64.60 

64.66 

64.73 

64.79 

64.86 

64.92 

64.98 

96.03 

96.13 

96.22 

96.32 

96.42 

96.51 

96.61 

96.71 

96.80 

96.90 

96.99 

97.09 

97.19 

97.28 

97.38 

97.48 

128.04 

128.17 

128.30 

128.42 

128.56 

128.68 

128.81 

128.94 

129.07 

129.20 

129.32 

129.45 

129.58 

129.71 

129.84 

129.97 

160.05 

160.21 

160.37 

160.53 

160.70 

160.86 

161.02 

161.18 

161.34 

161.50 

161.66 

161.82 

161.98 

162.14 

162.30 

162.46 

192.06 

192.25 

192.44 

192.64 

192.83 

193.03 

193.22 

193.41 

193.60 

193.79 

193.99 

194.18 

194.37 

194.57 

194.76 

194.95 

224.07 

224.29 

224.52 

224.74 

224.97 

225.20 

225.42  225.65 

225.87 

226.09,226.32 

226.54 

226.77 

227.00 

227.22 

227.44 

256.08 

256.34 

256.59 

256.85 

257.11 

257.37 

257.62  257.88 

258.14 

258.39  258.65 

258.90 

259.16 

259.42 

259.68 

259.94 

288.09 

288.38 

288.67 

288.95 

289.25 

289.54 

289.83290.12 

290.40 

290.69290.98  291.27 

291.56 

291.85 

292.14 

292.43 

320.10,320.42 

320.74321.06 

321.39321.71 

322.03322.35 

322.67  322.99.323.3l!323.63 

323.95  324.28324.60 

324.92 
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Minutes 


9        10 


- 

0.32 

".55 

0.33 

0.33 

0.33 

('.:':; 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

1 

2 

0.65 

0.65 

0.65 

0.65 

0.65 

0.65 

0.65 

0.65 

0.65 

0.66 

0.1  6 

0.66 

0.66 

0.66 

3 

0.97 

0.98 

0.98 

0.98 

0.98 

0.98 

0.98 

0.98 

0.98 

0.98 

0.99 

0.99 

4 

L.30 

L.30 

L.30 

L.30 

L.30 

1.31 

1.31 

L.31 

L.31 

1.31 

1.31 

1.31 

L.32 

1.32 

5 

L.62 

L.63 

L.63 

1.63 

1.63 

1.63 

1.63 

L.64 

1.64 

L.64 

1.64 

L.64 

L.64 

1.05 

G 

L.95 

1.95 

1.95 

L.96 

L.96 

1.96 

1.96 

1.96 

1.96 

1.97 

1.97 

L.97 

L.97 

1.97 

7 

2.27 

2.28 

2.28 

2.28 

2.28 

2.29 

2.29 

2.29 

2.29 

2.29 

2.30 

2.30 

2.30 

2.30 

8 

2.60 

2.60 

2.60 

2.61 

2.61 

2.61 

2.61 

2.62 

2.62 

2.62 

2.63 

2.i  3 

2.63 

2.63 

9 

2.92 

2.93 

2.93 

2.93 

2.94 

2.94 

2.94 

2.94 

2.95 

2.95 

2.95 

2.'.  «i 

2.96 

2.96 

13       14 


0.33 
0.06 
0.99 
1.32 
1.05 
1.98 
2.31 
2.04 
2.96 


10 

B.25 

3.25 

3.26 

3.26 

3.2G 

3.27 

3.27 

3.27 

3.27 

8.28 

3.28 

3.28 

3.20 

3.29 

3.29 

2u 

6.50 

6.50 

6.51 

6.52 

6.52 

6.53 

6.54 

6.54 

0.55 

0.50 

0.50 

6.57 

0.58 

6.58 

6.59 

30 

9.75 

'.1.70 

9.77 

9.78 

9.79 

9.80 

9.81 

9.R2 

9.82 

9.. 83 

9.84 

9.85 

9.86 

9.87 

9.88 

40 

13.00 

13.(il 

L3.02 

13.04 

13.05 

13.06 

L3.07 

L3.09 

1)1.10 

13.11 

L3.13 

13.14 

13.15 

13.16 

13.18 

50 

L6.25 

10.20 

10.28 

16.29 

L6.31 

L6.33 

16.34 

L6.36 

16.37 

L6.39 

L6.41 

16.42 

16.44 

10,10 

16.47 

60 

19.50 

19.51 

L9.53 

in.;..') 

19.57 

19.59 

19.61 

19.0,3 

L9.65 

19.67 

19.69 

19.71 

19.73 

19.75 

19.77 

70 

22.74 

22.77 

22.79 

22.81 

22.83 

22. SO 

22.88 

22.90 

22.92 

22.95 

22.97 

22.99 

23.01 

23,.  04 

23.0(5 

80 

25.99 

26.02 

26.04 
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1.39 

1.39 

1.39 

1.39 

1.39 

1.39 

1.39 

1.40 

5 

1.72 

1.72 

1.72 

1.73 

1.73 

1.73 

1.73 

1.73 

1.73 

1.74 

1.74 

1.74 

1.74 

1.74 

1.74 

6 

2.(17 

2.07 

2.07 

2.07 

2.07 

2.08 

2.08 

2.08 

2.08 

2.08 

2.09 

2.09 

2.09 

2.09 

2.09 

7 

2.41 

2.41 

2.41 

2.42 

2.42 

2.42 

2.42 

2.43 

2.43 

2.43 

2.43 

2.44 

2.44 

2.44 

2.44 

8 

2.75 

2.70 

2.70 

2.76 

2.77 

2.77 

2.77 

2.77 

2.78 

2.78 

2.78 

2.78 

2.79 

2.79 

2.79 

9 

3.10 

3.10 

3.10 

3.11 

3.11 

3.11 

3.12 

3.12 

3.12 

3.13 

3.13 

3.13 

3.13 

3.14 

3.14 

10 

3.44 

3.4."> 

3.45 

3.45 

3.46 

3.46 

3.46 

3.47 

3.47 

3.47 

3.48 

3.48 

3.48 

3.49 

3.49 

20 

0.89 

6.89 

0.90 

0.91 

0.91 

6.92 

6.93 

6.93 

6.94 

6.95 

0.95 

6.96 

6.96 

6.97 

6.98 

30 

10.33 

10.34 

10.35 

10.36 

10.37 

10.38 

10.39 

10.40 

10.41 

10.42 

10.43 

10.44 

10.45 

10.46 

10.47 

40 

13.77 

13.79 

13.80 

13.81 

13.83 

13.84 

13.85 

13.86 

13.88 

13.89 

13.90 

13.92 

13.93 

13.94 

13.96 

50 

17.22 

17.23 

17.25 

17.27 

17.28 

17.30 

17.31 

17.33 

17.35 

17.36 

17.38 

17.40 

17.41 

17.43 

17.44 

CO 

20.66 

20.08 

20.70 

20.72 

20.74 

20.76 

20.78 

20.80 

20.82 

20.84 

20.85 

20.87 

20.89 

20.91 

20.93 

70 

24.10 

24.13 

24.15 

24.17 

24.19 

24.22 

24.24 

24.26 

24.29 

24.31 

24.33 

24.35 

24.38 

24.40 

24.42 

80 

27.55 

27.57 

27.00 

27.02 

27.65 

27.68 

27.70 

27.73 

27.76 

27.78 

27.81 

27.83 

27.86 

27.88 

27.91 

90 

30.99 

31.02 

31.05 

31.08 

31.11 

31.14 

31.17 

31.19 

31.22 

31.25 

31.28 

31.31 

31.34 

31.37 

31.40 

100 

34.43 

34.47 

34.50 

34.53 

34.56 

34.60 

34.63 

34.66 

34.69 

34.73 

34.76 

34.79 

34.82 

34.80 

34.89 

200 

C8.87 

08.93 

69.00 

69.00 

69.13 

69.19 

69.26 

69.32 

69.39 

69.45 

69.52 

69.58 

69.65 

69.71 

69.78 

300 

103.30 

103.40 103.49 

103.59 

103.09 

103.79 

103.88 

103.98 

104.08 

104.18 

104.27 

104.37 

104.47 

104.57 

104.67 

400 

137.73 

137.80137.99 

138.12 

138.25 

138.38 

138.51 

138.64 

138.78 

138.90 

139.03 

139.10 

139.29 

139.42 

139.56 

500 

172.17 

172.33' 172.49 

172.05 

172.82 

172.98 

173.14 

173.31 

173.47 

173.03 

173.79 

173.96 

174.12 

174.28 

174.45 

000 

200.60 

206.79206.99 

207.18 

207.38 

207.58 

207.77 

207.97 

208.16 

208.36 

208.55 

208.75 

208.94 

209.14 

209.33 

700 

241.03 

241.26241.49 

241.71 

241.94 

242.17 

242.40 

242.03 

242.80 

243.08 

243.31 

243.54 

243.76 

243.99 

244.22 

800 

275.46 

275.72275.98 

270.24 

270.50 

270.77 

277.02 

277.29 

277.55 
312.25 
340.94 

277.81 

278.00 

278.33 

278.58 

278.85 

279.11 

900 

309.90 

310.19  310.48 

310.77 

311.07 

311.30 

311.05 

311.95 

312.53 

312.82 

313.19 

313.41 

313.70 

314.00 

1000 

344.33 

344.65l344.98 

345.30 

345.03 

345.96 

340.28 

340.01 

347.20 

347.58 

347.91 

348.23 

348.56 

348.89 
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0.35 

0.35 

0.35 

0.36 

0.36 

0.36 

0.36 

0.36 

0.30 

0.36 

0.36 

0.30 

0.36 

0.36 

0.36 

1 

2 

0.71 

0.71 

0.71 

0.71 

0.71 

0.71 

0.71 

0.71 

0.71 

0.71 

0.71 

0.72 

0.72 

0.72 

0.72 

3 

1.06 

1.06 

1.00 

1.07 

1.07 

1.07 

1.07 

1.07 

1.07 

1.07 

1.07 

1.07 

1.07 

1.08 

1.08 

4 

1.42 

1.42 

1.42 

1.42 

1.42 

1.42 

1.42 

1.43 

1.43 

1.43 

1.43 

1.43 

1.43 

1.43 

1.43 

5 

1.77 

1.77 

1.77 

1.78 

1.78 

1.78 

1.78 

1.78 

1.78 

1.79 

1.79 

1.79 

1.79 

1.79 

1.79 

6 

2.12 

2.13 

2.13 

2.13 

2.13 

2.13 

2.14 

2.14 

2.14 

2.14 

2.14 

2.15 

2.15 

2.15 

2.15 

7 

2.48 

2.48 

2.48 

2.49 

2.49 

2.49 

2.49 

2.49 

2.50 

2.50 

2.50 

2.50 

2.51 

2.51 

2.51 

8 

2.83 

2.84 

2.84 

2.84 

2.84 

2.85 

2.85 

2.85 

2.85 

2.86 

2.86 

2.86 

2.86 

2.87 

2.87 

9 

3.19 

3.19 

3.19 

3.20 

3.20 

3.20 

3.20 

3.21 

3.21 

3.21 

3.22 

3.22 

3.22 

3.23 

3.23 

10 

3.54 

3.54 

3.55 

3.55 

3.55 

3.56 

3.56 

3.56 

3.57 

3.57 

3.57 

3.58 

3.58 

3.58 

3.59 

20 

7.08 

7.09 

7.10 

7.10 

7.11 

7.12 

7.12 

7.13 

7.13 

7.14 

7.15 

7.15 

7.16 

7.17 

7.17 

30 

10.02 

10.(53 

10.04 

10.05 

10.06 

10.07 

10.68 

10.69 

10.70 

10.71 

10.72 

10.73 

10.74 

10.75 

10.7.; 

40 

14.16 

14.18 

14.19 

14.20 

14.22 

14.23 

14.24 

14.26 

14.27 

14.28 

14.30 

14.31 

14.32 

14.34 

14.35 

50 

17.71 

17.72 

17.74 

17.76 

17.77 

17.79 

17.80 

17.82 

17.84 

17.85 

17.87 

17.89 

17.90 

17.92 

17.04 

CO 

21.25 

21.27 

21 .29 

21.31 

21.33 

21.35 

21.36 

21.38 

21.40 

21.42 

21.44 

21.46 

21.48 

21.50 

21.52 

70 

2-1.79 

24.81 

24.83 

24.86 

24.88 

24.90 

24.93 

24.95 

24.97 

24.99 

25.02 

25.04 

25.06 

25.09 

25.11   ! 

80 

28.33 

28.36 

28.38 

28.41 

28.43 

28.46 

28.49 

28.51 

28.54 

28.57 

28.59 

28.02 

28.64 

28.67 

28.70 

90 

31.87 

31.90 

31.93 

31.90 

31.99 

32.02 

32.05 

32.08 

32.11 

32.14 

32.17 

32.20 

32.23 

32.25 

32.28 

100 

85.41 

35.45 

35.48 

35.51 

35.54 

35.58 

35.01 

35.04 

35.67 

35.71 

35.74 

35.77 

35.81 

35.84 

35.87 

200 

70.82 

70.89 

70.95 

71.02 

71.09 

71.15 

71.22 

71.28 

71.35 

71.41 

71.48 

71.55 

71.61 

71.08 

71.74 

300 

106.24 

106.34 

106.43 

100.53 

106.63 

106.73 

106.82 

106.92 

107.02 

107.12 

107.22 

107.32 

107.42 

107.51 

107.01 

4  00 

141.65 

141.78 

141.91 

142.04 

142.17 

142.30 

142.43 

142.56 

142.70 

142.83 

142.96 

143.00 

143.22 

143.35 

143.48 

500 

177.06 

177.23 

177.39 

177.55 

177.72 

177.88 

178.04 

178.21 

178.37 

178.54 

178.70 

178.87 

179.03 

179.19 

179.36 

600 

212.47 

212.67 

212.86 

213.06 

213.20 

213.45 

2l3.or> 

213.85 

214.04 

214.24 

214.44 

214.04 

214.84 

215.03 

215.23 

Tim 

247.88 

2  IS. 12 

248.34 

248.57 

248.80 

249.03 

249.26 

210, l!< 

249.72 

249.95 

250.18 

250.41 

250.64 

250.87 

251.10 

8(11) 

283.30 

283.50 

283.82 

284.08 

284.34 

284.60 

284.86 

285.13 

285.39 

285. o»; 

285.92 

286.18 

286.45 

286.70 

286.97 

900 

318.71 

319.01 

319  29319  59 

319.89 

320.18 

320.47 

320.77 

321 .07 

321.36 

321.66 

{21.96 

522.25 

$22.54 

322.84 

1000 

354.12.354.45 

354.77i355.10 

355.43i 

355.75 

356.08  350.41! 

350.74 

357.07 

357.40. 

357.73; 

358.06, 

358.38! 

358.71 

40 
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29 

30 

0.35 

0.35 

0.35 

0.35 

0.35 

0.35 

0.35 

0.35 

0.35 

0.35 

0.35 

0.35 

0.35 

0.35 

0.35 

0.35 

0.70 

0.70 

0.70 

0.70 

0.70 

0.70 

0.70 

0.70 

0.70 

0.70 

0.70 

0.71 

0.71 

0.71 

0.71 

0.71 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.06 

1.06 

1.06 

1.06 

1.06 

1.06 

1.06 

1.06 

1.40 

1.40 

1.40 

1.40 

1.40 

1.40 

1.40 

1.41 

1.41 

1.41 

1.41 

1.41 

1.41 

1.41 

1.42 

1.42 

1.75 

1.75 

1.75 

1.75 

1.75 

1.75 

1.76 

1.76 

1.76 

1.76 

1.76 

1.76 

1.77 

1.77 

1.77 

1.77 

2.10 

2.10 

2.10 

2.10 

2.10 

2.11 

2.11 

2.11 

2.11 

2.11 

2.11 

2.12 

2.12 

2.12 

2.12 

2.12 

2.44 

2.45 

2.45 

2.45 

2.45 

2.46 

2.46 

2.46 

2.46 

2.47 

2.47 

2.47 

2.47 

2.47 

2.48 

2.48 

2.79 

2.80 

2.80 

2.80 

2.80 

2  81 

2.81 

2.81 

2.81 

2.82 

2.82 

2.82 

2.83 

2.83 

2.83 

2.83 

3.14 

3.15 

3.15 

3.15 

3.15 

3.16 

3.16 

3.16 

3.17 

3.17 

3.17 

3.18 

3.18 

3.18 

3.18 

3.19 

3.49 

3.50 

3.50 

3.50 

3.51 

3.51 

3.51 

3.52 

3.52 

3.52 

3.52 

3.53 

3.53 

3.53 

3.54 

3.54 

6.98 

6.99 

7.00 

7.00 

7.01 

7.02 

7.02 

7.03 

7.04 

7.04 

7.05 

7.06 

7.06 

7.07 

7.08 

7.08 

10.48 

10.49 

10.50 

10.51 

10.52 

10.53 

10.54 

10.55 

10.55 

10.56 

10.57 

10.58 

10.59 

10.60 

10.61 

10.62 

13.97 

13.98 

13.99 

14.01 

14.02 

14.03 

14.05 

14.06 

14.07 

14.09 

14.10 

14.11 

14.13 

14.14 

14.15 

14.16 

17.46 

17.48 

17.49 

17.51 

17.53 

17.54 

17.56 

17.58 

17.59 

17.61 

17.62 

17.64 

17.66 

17.67 

17.69 

17.71 

20.95 

20.97 

20.99 

21.01 

21.03 

21.05 

21.07 

21.09 

21.11 

21.13 

21.15 

21.17 

21.19 

21.21 

21.23 

21.25 

24.44 

24.47 

24.49 

24.51 

24.54 

24.56 

24.58 

24.61 

24.63 

24.65 

24.67 

24.70 

24.72 

24.74 

24.77 

24.79 

27.94 

27.96 

27.99 

28.02 

28.04 

28.07 

28.09 

28.12 

28.15 

28.17 

28.20 

28.22 

28.25 

28.28 

28.30 

28.33 

31.43 

31.46 

31.49 

31.52 

31.55 

31.58 

31.61 

31.64 

31.66 

31.69 

31.72 

31.75 

31.78 

31.81 

31.84 

31.87 

34.92 

34.95 

34.99 

35.02 

35.05 

35.09 

35.12 

35.15 

35.181  35.22 

35.25 

35.28 

35.31 

35.35 

35.38 

35.41 

69.84 

69.91 

69.97 

70.04 

70.10 

70.17 

70.23 

70.30 

70.37  70.43 

70.50 

70.56 

70.63 

70.69 

70.76 

70.82 

104.76 

104.86 

104.96 

105.06 

105.16 

105.26 

105.35 

105.45 

105.55 

105.65 

105.74 

105.84 

105.94 

106.04 

106.14 

106.24 

139.68 

139.82 

139.95 

140.09 

140.21 

140.34 

140.47 

140.60 

140.73 

140.86 

140.99 

141.12 

141.25 

141.38 

141.52 

141.65 

174.61 

174.77 

174.94 

175.10 

175.26 

175.43 

175.59 

175.75 

175.92 

176.08 

176.24 

176.41 

176.57 

176.73 

176.90 

177.06 

209.53 

209.72 

209.92 

210.12 

210.31 

210.51 

210.70 

210.90 

211.10 

211.29 

211.49 

211.69 

211.88 

212.08 

212.27 

212.47 

244.45 

244.68 

244.91 

245.14 

245.36 

245.60 

245.82 

246.05 

246.28 

246.51 

246.74 

246.97 

247.19 

247.42 

247.65 

247.88 

279.37 

279.63 

279.90 

280.16 

280.42 

280.68 

280.94 

281.20 

281.46 

281.72 

281.98 

282.25 

282.50 

282.77 

283.03 

283.30 

314.29 

314.59 

314.88 

315.18 

315.47 

315.77 

316.05 

316.35 

316.65 

316.94 

317.23 

317.53 

317.82 

318.11 

318.41 

318.71 

349.21 

349.54 

349.87 

350.20 

350.52 

350.85 

351.17 

351.50 

351.83352.15 

352.48 

352.81 

353.13 

35346 

353.79 

354.12 
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0.36 

0.36 

0.36 

0.36 

0.36 

0.36 

0.36 

0.36 

0.36 

0.36 

0.36 

0.36 

0.36 

0.36 

0.36 

0.36 

0.72 

0.72 

0.72 

0.72 

0.72 

0.72 

0.72 

0.72 

0.72 

0.72 

0.72 

0.73 

0.73 

0.73 

0.73 

0.73 

1.08 

1.08 

1.08 

1.08 

1.08 

1.08 

1.08 

1.08 

1.09 

1.09 

109 

1.09 

1.09 

1.09 

1.09 

1.09 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.46 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.81 

1.81 

1.81 

1.81 

1.81 

1.81 

1.81 

1.82 

1.82 

1.82 

2.15 

2.16 

2.16 

2.16 

2.16 

2.16 

2.17 

2.17 

2.17 

2.17 

2.17 

2.18 

2.18 

2.18 

2.18 

2.18 

2.51 

2.52 

2.52 

2.52 

2.52 

2.52 

2.53 

2.53 

2.53 

2.53 

2.54 

2.54 

2.54 

2.54 

2.55 

2.55 

2.87 

2.87 

2.88 

2.88 

2.88 

2.89 

2.89 

2.89 

2.89 

2.90 

2.90 

2.90 

2.90 

2.91 

2.91 

2.91 

3.23 

3.23 

3.24 

3.24 

3.24 

3.25 

3.25 

3.25 

3.26 

3.26 

3.26 

3.26 

3.27 

3.27 

3.27 

3.28 

3.59 

3.59 

3.60 

3.60 

3.60 

3.61 

3.61 

3.61 

3.62 

3.62 

3.62 

3.63 

3.63 

3.63 

3.64 

3.64 

7.18 

7.19 

7.20 

7.20 

7.21 

7.21 

7.22 

7.23 

7.23 

7.24 

7.24 

7.25 

7.26 

7.27 

7.27 

7.28 

10.77 

10.78 

10.79 

10.80 

10.81 

10.82 

10.83 

10.84 

10.85 

10.86 

10.87 

10.88 

10.89 

10.90 

10.91 

10.92 

14.36 

14.37 

14.39 

14.40 

14.41 

14.43 

14.44 

14.45 

14.47 

14.48 

14.49 

14.51 

14.52 

14.53 

14.55 

14.56 

17.95 

17.97 

17.98 

18.00 

18.02 

18.03 

18.05 

18.07 

18.08 

18.10 

18.12 

18.13 

18.15 

18.17 

18.18 

18.20 

21.54 

21.56 

21.58 

21.60 

21.62 

21.64 

21.66 

21.68 

21.70 

21.72 

21.74 

21.76 

21.78 

21.80 

21.82 

21.84 

25.13 

25.16 

25.18 

25.20 

25.22 

25.25 

25.27 

25.29 

25.32 

25.34 

25.36 

25.39 

25.41 

25.43 

25.45 

25.48 

28.72 

28.75 

28.78 

28.80 

28.83 

28.85 

28.88 

28.91 

28.93 

28.96 

28.99 

29.01 

29.04 

29.07 

29.09 

29.12 

32.31 

32.34 

32.37 

32.40 

32.43 

32.46 

32.49 

32.52 

32.55 

32.58 

32.61 

32.64 

32.67 

32.70 

32.73 

32.76 

35.90 

35.94 

35.97 

36.00 

36.04 

36.67 

36.10 

36.13 

36.17 

36.20 

36.23 

36.27 

36.30 

36.33 

86.36 

36.40 

71.81 

71.87 

71.94 

72.00 

72.07 

72.14 

72.20 

72.27 

72.33 

72.40 

72.46 

72.53 

72.60 

72.66 

72.73 

72.79 

107.71 

107.81 

107.91 

108  m 

108.11 

108.20 

108.30 

108.40 

108.50 

108.60 

108.70 

108.80 

108.90 

109.00 

109.09 

109.19 

143.62 

143.75 

143.88 

144.01 

144.14 

144.27 

144.40 

144.54 

144.67 

144.80 

144.93 

145.06 

145.20 

145.33 

145.46 

145.59 

179.52 

179.69 

179.85 

180.01 

180.18 

180.34 

180.51 

180.67 

180.84 

181.00 

181.16 

181.33 

181.50 

181.66 

181.82 

181.99 

215.42 

215.62 

215.81 

216.01 

216.21 

216.41 

216.61 

216.80 

217.00 

217.19 

217.39 

217.59 

217.79 

217.99 

218.18 

218.38 

251.33 

251.56 

251.78 

252.01 

252.25 

252.48 

252.71 

252.94 

253.17 

253.39 

253.62 

253.86 

254.09 

254.32 

254.55 

254.78 

287.23 

287.50 

287.75 

288.02 

288.28 

288.54 

288.81 

289.07 

289.34 

289.59 

289.86 

290.12 

290.39 

290.66 

290.91 

291.18 

323.14 

323.43 

323.72 

324.02 

324.32 

324.61 324.91 

325.21 

325.50 

325.79 

326.09 

326.39 

326.69 

326.99 

327.28 

327.57 

359.04 

359.37 

359.69 

360.02 

360.35 

360.681361.01 

361.34, 

361.67 

361.99 

362.32 

362.65 

362.99 

363.32  363.64 

363.97 
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Minute: 

Pis,  in  ft. 
1 
2 
3 
4 
5 
G 
7 


SO    Degrees, 

I      5     I     6     |     7     I     8     | 


IO 


12 


0.36 

0.30 

0.36 

0.36 

0.37 

0.37 

0.37 

0.37 

0.37 

0.37 

0.37 

0.37 

0.37 

0.37 

0.73 

0.73 

0.73 

o.7:i 

0.73 

0.73 

0.73 

<).73 

0.73 

o.7;5 

0.73 

0.74 

0.74 

0.74 

1.09 

1.09 

1.09 

L.09 

1.10 

1.10 

1.10 

1.10 

1.10 

1.10 

1.10 

1.10 

1.10 

1.10 

L.46 

1.40 

1.46 

1.10 

1.46 

1.46 

1.40 

1.47 

1.47 

1,17 

1.47 

1.47 

1.47 

1,17 

1 .82 

1.82 

1 .82 

1.82 

1.83 

1.83 

1.83 

1.83 

1.83 

1 .83 

1.84 

1 .84 

1.84 

1.84 

2.18 

2.19 

2.19 

2.19 

2.19 

2.19 

2.20 

2.20 

2.20 

2.20 

2.20 

2.21 

2.21 

2.21 

2.55 

2.55 

2.55 

2.55 

2.50 

2.56 

2.5G 

2.5G 

2.57 

2.57 

2.57 

2.57 

2.58 

2.58 

2.91 

2.91 

2.92 

2.92 

2.92 

2.92 

2.93 

2.93 

2.93 

2.94 

2.94 

2.94 

2.94 

2.95 

3.28 

3.28 

3.28 

3.28 

3.29 

3.29 

3.29 

3.30 

3.30 

3.30 

3.31 

3.31 

3.31 

3.31 

13        14 


0.37 
0.74 
1.11 
1.47 

1.84 
2.21 
2.-58 
2.95 
3.32 


10 
20 
30 
40 

50 
GO 
70 
80 
90 


3.64 

3.64 

3.65 

3.65 

3.G5 

3.66 

3.GG 

3.GG 

3.G7 

3.G7 

3.G7 

3.G8 

3.08 

3.08 

7.28 

7.29 

7.29 

7.30 

7.31 

7.31 

7.32 

7.33 

7.33 

7.34 

7.35 

7.35 

7.3G 

7.:  17 

L0.92 

10.93 

10.94 

10.95 

10.9G 

10.97 

10.98 

10.99 

11.00 

11.01 

11.02 

11.03 

11.04 

11.05 

11.50 

14.57 

14.59 

14.G0 

14.G1 

14.G2 

14.64 

14.05 

14.66 

14.G8 

14.G9 

14.70 

14.72 

14.73 

is.  20 

18.22 

18.23 

18.25 

18.2G 

18.28 

18.30 

18.31 

18.33 

18.35 

18.36 

18.38 

18.40 

18.41 

21.84 

21. 8G 

21.88 

21.90 

21.92 

21.94 

21. 9G 

21.98 

22.00 

22.02 

22.04 

22.1  Hi 

22.08 

22.10 

25.48 

25.50 

25.52 

25.55 

25.57 

25.59 

25.02 

25.04 

25  .GO 

25.G9 

25.71 

25.73 

25.76 

25.78 

29.12 

29.14 

29.17 

29.20 

29.22 

29.25 

29.28 

29  30 

29.33 

29.3G 

29.38 

29.41 

29.43 

29.46 

32*76 

32.79 

32.82 

32.85 

32.88 

32.91 

32.94 

32.97 

33.00 

33.02 

33.05 

33.08 

33.11 

33.14 

3.09 
7.37 
11.06 
11.74 
18,13 
22.12 
25.80 
29.49 
33.17 


100 
200 
300 
400 
500 
GOO 
700 
800 
900 
1000 


36 

72, 
109 


30.40 

72.7! » 
109.19 
L45.59145 
181.99182, 
218.38218 
254.78255, 
29 1.18  291. 
027.57  327. 
303.971304. 


29  109 

72  1  15 
15  182 
58218.78|218 

01  255 

44291 


36 

72 

100 
145 

1S2 


36, 
73. 

109 


36 
73 
109 


2! 
70 
871328.17 

30,304.03 


255 
291 
328, 
304, 


98140. 
48  182, 
98  219, 
47;255, 

971292, 
40  328. 
90,305, 


12  140 

on  182 
1721!' 
70  255 
2:;  292 
76329 
29j305 


09  109 
25146. 
81182. 
371219 
93  250 
50292 
00329 
02:305 


30 
73 
109 
140 
183 
219 
256 
293 
329 
300 


36 

73 
109 
146 

183 
219 
250 
293 
329 
300 


30. 

73. 

110. 


64146 

31183 

97  220 


250 
293 

32,0 


.6l!3GG 


G9  30. 
39  73. 
08  110. 

78  140. 
471183. 
10220, 
80  257. 
55293. 
25  330, 
941307. 


36, 

73, 

110, 


28110 

04147 
80  183 
50  220 
32  257 
08294 
84  331 
271307.00  307 


91147. 
04183. 
30  220. 
09257. 
82294. 
54330. 

19 


79  36. 
59  73, 
38  110. 

17147 
97  L84. 

70,220. 
55  257, 
34294. 
14  331. 
93,308. 


30.86 
73.72 
110.58 
30147.44 
13184.30 
90  221.15 
7s25s.nl 
Gli294.87 
43  331.73 
201308.59 


SO   Desrrees, 


Minutes    30       3 1 


32       33 


34       35       36        37       38       39       40       41        42       43      44 


Dis.  in  it, 


0.37 
0.75 
1.12 
1.50 

1.87 
2.25 
2.02 
2.99 

3.37 


0.37 
0.75 
1.12 
1.50 
1.87 
2.25 
2.02 
3.00 
3.37 


0.37 
0.75 
1.12 
1.50 
1.87 
2.25 
2.02 
3.00 
3.37 


0.37 
0.75 
1.13 

1.50 
1.88 
2.25 
2.G3 
3.00 
3.38 


0.38 
0.75 
1.13 

1.50 

1.88 
2.25 

2.03 
3.00 
3.38 


0.38 
0.75 
1.13 
1.50 
1.88 
2.20 
2.63 
3.01 
3.38 


0.38 
0.75 
1.13 
1.50 
1.88 
2.20 
2.03 
3.01 
3.39 


0.38 
0.75 
1.13 
1.51 
1.88 
2.26 
2.04 
3.01 
3.39 


0.38 
0.75 
1.13 
1.51 
1.88 
2.26 
2.64 
3.01 
3.39 


0.38 
0.75 
1.13 
1.51 
1.89 
2.26 
2.04 
3.02 
3.39 


0.38 
0.70 
1.13 
1.51 
1.89 
2.27 
2.04 
3.02 
3.40 


0.38 
0.70 
1.13 
1.51 
1.89 
2.27 
2.05 
3.03 
3.40 


0.38 
0.76 
1.14 
1.51 
1.89 
2.27 
2.05 
3.03 
3.41 


10 
20 
30 
40 
50 
60 
70 
80 
90 


3.74 

3.74 

3.75 

3.75 

3.75 

3.75 

3.76 

3.76 

3.77 

3.77 

3.77 

3.78 

0./8 

3.78 

7.48 

7.48 

7.49 

7.50 

7.50 

7.51 

7.52 

7.52 

7.53 

7.54 

7.54 

7.55 

7.50 

7.56 

1 1 .22 

11.23 

11.24 

11.25 

11.20 

11.27 

11.28 

11.29 

11.30 

11.31 

11.32 

11.33 

11.34 

11.35 

11.90 

14.97 

L4.98 

15.00 

15.01 

15.02 

15.03 

15.05 

15.00 

15.07 

15.09 

15.10 

15.12 

15.13 

18.69 

18.71 

18.73 

18.74 

18.70 

18.78 

18.79 

18.81 

18.83 

18.84 

18.86 

18.88 

18.89 

18.91 

22,13 

22.45 

22.17 

22.49 

22.51 

22.53 

22.55 

22.57 

22.59 

22.61 

22.63 

22.05 

22.07 

22.09 

20.17 

20.20 

20.22 

20.24 

20.20 

20. 2!  > 

20.31 

20.33 

20.30 

26.38 

20,.  40 

20,13 

20,,  15 

20,17 

29.91 

29.94 

29.96 

29.99 

30.02 

30.04 

30.07 

30.10 

30.12 

30.15 

30.18 

30.20 

30.23 

30.20 

33.05 

33.08 

33.71 

33.74 

33.77 

33.80 

33.83 

33.86 

33.89 

33.92 

33.95 

33.98 

34.01 

31.01 

3.79 
7.57 
11.30 
15. 14 
18.93 
22.71 
20.50 
30.28 
34.07 


100 

2,7. 39 

37 

200 

74.78 

71 

300 

112.17 

112 

400 

149.56 

149 

500 

186.95 

187 

600 

221.33 

221 

700 

201.72 

201 

800 

299.11 

299 

000 

336.50 

336 

1000 

373.89 

374 

37, 

74, 

112, 

149 

187. 


37, 
75 

112 

150 

187, 


53  221 
95  202, 
38299, 
80337. 

22  374, 


73224 
19262 
01  299 
10337 
551374 


,93  225 

12  202 
90  2,00 
39337 

88,3,75 


08  150 
0,1  187 
13  225 
05  202 
17  3HO 
69337 
21375 


37 
75 

112 

150 

is; 
225 
203 
300 


55 

11 

00 

22 

77 

32 

88 

\:\ 

991338 

513,75 


37.02 
75  21 
11 2. so 
150.48 
188.11 

>  99Z 


37.05 

75.31 
112.961113 
150.62150 


37 


11  203.35 
70  3,00.97 
28338.59 
871376.21 


42 


00,11:', 
75  150 
18S.27  1SS.M  188 
12  220 
81  204 
50301 
18339 
87  377 


225.92  220 
263.58263 
301.23  301 
338.89339 
376.541376 


.72  37 
44  75 
16113 
88  151 
61  188 
33  22.! 
05  201 
77  302 
49  339 
211377 


75  37. 

51  75. 
20  113 
02  151 
77  188, 

52  220, 
28  204, 
03302. 
79340, 
54  377, 


37 
75 
113 
151 
189 
220 


51  204 
30302 
08340 
871378 


37.85 
75.71 
113.56 
151.41 
.10  L89.27 
92227  12 
.74264.97 
.56302.82 
.38840.68 
.201378.53 


£20  Degrees. 

15    |    (6 

'7 

.8 

(9 

20  [    21 

22    |    23  |    24 

25    |    26   |    27 

28 

29 

30 

0.37 

0.37 

0.37 

0.37 

0.37 

0.37 

0.37 

0.37 

0.37 

0.37 

0.37 

0.37 

0.37 

0.37 

0.37 

0.37 

0.74 

0.74 

0.74 

0.74 

0.74 

0.74 

0.74 

0.74 

0.74 

0.74 

0.74 

0.75 

0.75 

0.75 

0.75 

0.75 

i      1.11 

1.11 

1.11 

1.11 

1.11 

1.11 

1.11 

1.11 

1.11 

1.12 

1.12 

1.12 

1.12 

1.12 

1.12 

1.12 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.49 

1.49 

1.49 

1.49 

1.49 

1.49 

1.49 

1.50 

i      1.84 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.86 

1.86 

1.86 

1.86 

1.86 

1.86 

1.87 

1.87 

1.87 

2.21 

2.22 

2.22 

2.22 

2.22 

2.22 

2.23 

2.23 

2.23 

2.23 

2.23 

2.24 

2.24 

2.24 

2.24 

2.24 

2.58 

2.58 

2.59 

2.59 

2.59 

2.59 

2.60 

2.60 

2.60 

2.60 

2.61 

2.61 

2.61 

2.61 

2.61 

2.62 

2.95 

2.95 

2.96 

2.96 

2.96 

2  96 

2.97 

2.97 

2.97 

2.98 

2.98 

2.98 

2.98 

2.99 

2.99 

2.99 

3.32 

3.32 

3.33 

3.33 

3.33 

3.34 

3.34 

3.34 

3.34 

3.35 

3.35 

3.35 

3.36 

3.36 

3.36 

3.37 

3.69 

3.69 

3.70 

3.70 

3.70 

3.71 

3.71 

3.71 

3.72 

3.72 

3.72 

3.72 

3.73 

3.73 

3.74 

3.74 

7.38 

7.39 

7.39 

7.40 

7.40 

7.41 

7.42 

7.42 

7.43 

7.44 

7.44 

7.45 

7.46 

7.46 

7.47 

7.48 

11.07 

11.08 

11.09 

11.10 

11.11 

11.12 

11.13 

11.14 

11.15 

11.16 

11.17 

11.18 

11.19 

11.20 

11.21 

11.22 

14.76 

14.77 

14.78 

14.80 

14.81 

14.82 

14.84 

14.85 

14.86 

14.88 

14.89 

14.90 

14.92 

14.93 

14.94 

14.96 

18.45 

18.46 

18.48 

18.50 

18.51 

18.53 

18.55 

18.56 

18.58 

18.60 

18.61 

18.63 

18.64 

18.66 

18.67 

18.69 

22.14 

22.16 

22.17 

22.19 

22.21 

22.23 

22.25 

22.27 

22.29 

22.31 

22.33 

22.35 

22.37 

22.39 

22.41 

22.43 

25.82 

25.85 

25.87 

25.89 

25.92 

25.94 

25.96 

25.99 

26.01 

26.03 

26.06 

26.08 

26.10 

26.13 

26.15 

26.17 

29.51 

29.54 

29.57 

29.59 

29.62 

29.65 

29.67 

29.70 

29.73 

29.75 

29.78 

29.80 

29.83 

29.86 

29.88 

29.91 

33.20   33.23 

33.26 

33.29 

33.32 

33.35 

33.38 

33.41 

33.44 

33.47 

33.50 

33.53 

33.56 

33.59 

33.62 

33.65 

36.89 

36.93 

86.96 

86.99 

37.02 

37.06 

37.09 

37.12 

37.16 

37.19 

37.22 

37.26 

37.291  37.32 

37.36 

37.39 

73.78 

73.85 

73.92 

73.98 

74.05 

74.11 

74.18 

74.25 

74.31 

74.38 

74.45 

74.51 

74.581  74.64 

74.71 

74.78 

110.68 

110.78 

110.87 

110.97 

111.07 

111.17 

111.27 

111.37 

111.47 

111.57 

111.67 

111.77 

111.87111.97 

112.07 

112.17 

147.57 

147.70 

147.83 

147.96 

148.10 

148.23 

148.36 

148.50 

148.63 

148.76 

148.89 

149.02 

149.16149.29 

149.42 

149.56 

184.46 

184.68 

184.79 

184.96 

185.12 

185.29 

185.45 

185.62 

185.79 

185.95 

186.12 

186.28ll86.45jl86.61 

186.78 

186.95 

221.35 

221.55 

221.75 

221.95 

222.14 

222.34 

222.54 

222.74 

222.94 

223.14 

223.34 

223.54 

223.73!223.93 

224.13224.33 

258.24 

258.48 

258.71 

258.94 

259.17 

259.40 

259.63 

259.87 

260.10 

260.33 
297.52 

260.56 

260.79 

261.10  261.25 

261.49,261.72 

295.14 

295.40 

295.66 

295.93 

296.19 

296.46 

296.72 

297.00 

297.26 

297.78 

298.05 

298.31298.58 

298.84,299.11 

332.03 

332.33 

332.62 

332.92 

333.22 

333.51 

333.81 

334.12 

334.41 

334.71 

335.01 

335.30 

335.60335.90 

336.20  336.50 

368.92 

369.25 

369.58 

369.91 

370.24 

370.57 

370.90 

371.24 

371.57 

371.90 

372.23 

372.56 

372.89:373.22 

373.55:373.89 

20  Degrees. 

45    |   46 

47 

48 

49 

SO 

51        52       53 

54    j    55 

56 

57    |   58 

59       60 

0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.76 

0.76 

0.76 

0.76 

0.76 

€.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.77 

0.77 

0.77 

0.77 

0.77 

1.14 

1.14 

1.14 

1.14 

1.14 

1.14 

1.14 

1.14 

1.14 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.51 

1.52 

1.52 

1.52 

1.52 

1.52 

1.52 

1.52 

1.53 

1.53 

1.53 

1.53 

1.53 

1.53 

1.53 

1.54 

1.89 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.91 

1.91 

1.91 

1.91 

1.91 

1.91 

1.92 

1.92 

1.92 

2.27 

2.28 

2.28 

2.28 

2.28 

2.28 

2.29 

2.29 

2.29 

2.29 

2.29 

2.29 

2.30 

2.30 

2.30 

2.30 

2.65 

2.65 

2.66 

2.66 

2.66 

2.66 

2.67 

2.67 

2.67 

2.67 

2.68 

2.68 

2.68 

2.68 

2.68 

2.69 

3.03 

3.03 

3.04 

3.04 

3.04 

3.04 

3.05 

3.05 

3.05 

3.05 

3.06 

3.06 

3.06 

3.07 

3.07 

3.07 

3.41 

3.41 

3.42 

3.42 

3.42 

3.42 

3.43 

3.43 

3.43 

3.44 

3.44 

3.44 

3.45 

3.45 

3.45 

3.45 

3.79 

3.79 

3.80 

3.80 

3.80 

3.81 

3.81 

3.81 

3.82 

3.82 

3.82 

3.83 

3.83 

3.83 

3.84 

3.84 

7.58 

7.58 

7.59 

7.60 

7.60 

7.61 

7.62 

7.62 

7.63 

7.64 

7.64 

7.65 

7.66 

7.66 

7.67 

7.68 

11.37 

11.38 

11.39 

11.40 

11.41 

11.42 

11.43 

11.44 

11.45 

11.46 

11.47 

11.48 

11.49 

11.50 

11.51 

11.52 

15.15 

15.17 

15.18 

15.19 

15.21 

15.22 

15.23 

15.25 

15.26 

15.27 

15.29 

15.30 

15.31 

15.33 

15.34 

15.35 

18.94 

18.96 

18.98 

18.99 

19.01 

19.03 

19.04 

19.06 

19.08 

19.09 

19.11 

19.13 

19.14 

19.16 

19.18 

19.19 

22.73 

22.75 

22.77 

22.79 

22  81 

22.83 

22.85 

22.87 

22.89 

22.91 

22.93 

22.95 

22.97 

22.99 

23.01 

23.03 

26.52 

26.54 

26.57 

26.59 

26.61 

26.64 

26.66 

26.68 

26.71 

26.73 

26.75 

26.78 

26.80 

26.82 

26.85 

26.87 

30.31 

30.34 

30.36 

30.39 

30.42 

30.44 

30.47 

30.50 

30.52 

30.55 

30.58 

30.60 

30.63 

30.66 

30.68 

30.71 

34.10 

34.13 

34.16 

34.19 

34.22 

34.25 

34.28 

34.31 

34.34 

34.37 

34.40 

34.43 

34.46 

34.49 

34.52 

34.55 

37.89 

37.92 

37.95 

37.99 

38.02 

38.05 

38.09 

38.12 

38.15 

38.19 

38.22 

38.25 

38.29 

38.32 

38.35 

38.39 

75.77 

75.84 

75-91 

75.97 

76.04 

76.11 

76.17 

76.24 

76.31 

76.37 

76.44 

76.51 

76.57 

76.64 

76.71 

76.77 

113.66 

113.76 

113.86 

113.96 

114.06 

114.16 

114.26 

114.36 

114.46 

114.56 

114.66114.76114.86 

114.96 

115.06 

115.16 

151.55 

151.68 

151.81 

151.95 

152.08 

152.21 

152.34 

152.48 

152.61 

152.75 

152.88  153.01 153.14 

153.28153.41 

153.55 

189.44 

189.60 

189.77 

189.94 

190.10 

190.27 

190.43 190.60 

190.77 

190.94 

191.10491.27491.41 

191.60191.77 

191.94 

227.32 

227.52 

227.72 

227.92 

228.12 

228.32 

228.52228.72 

228.92 

229.12 

229.32.229.52  229.72  229.92i230.12 

230.32 

265.21 

265.44 

265.67 

265.91 

266.14 

266.37 

266.60266.84 

267.07 

267.31 

267.54207.77  268.00  268.24:268.47 

268.71 

303.10  303.36 

303.62 

303.90 

304.16 

304.42 

304.69i304.96 

305.22 

305.50305.76  306.02  306.29;306.56|306.82 

307.10 

340.98341.28 

341.58 

341.88 

342J8 

342.48 

342.77  343.08  343.38 

343.68  343.98  344.28  344.57,344.88  345.18 

345.48 

378.87,379.20 

379.53 

379.87 

380.20 

380.53 

380.86,381.20.381.53 

381.87382.20  382.53  382.86383.20l383.53 

383.87 

.43 


£21    Decrees. 


Minute: 


8 


9 


IO 


II        12 


13 


14 


Pis,  m  ft 
1 
2 
3 
4 
5 
6 
7 
8 
9 


0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.39 

0.39 

0.39 

0.39 

0.39 

0.39 

0.39 

0.39 

0.77 

0.77 

0.77 

0.77 

0.77 

0.77 

0.77 

0.77 

0.77 

0.77 

0.77 

0.78 

0.78 

0.78 

1.15 

1.15 

1.15 

1.15 

1.16 

1.16 

1.16 

1.16 

1.16 

1.16 

1.16 

1.16 

1.16 

1.16 

1.54 

1.54 

1.54 

1.54 

1.54 

1.54 

1.54 

1.54 

1.55 

1.55 

1.55 

1.55 

1.55 

1 .55 

1.92 

1.92 

1.92 

1.92 

1.93 

1.93 

1.93 

1.93 

1.93 

1.93 

1.94 

1.94 

1.94 

1.94 

2.30 

2.31 

2.31 

2.31 

2.31 

2.31 

2.32 

2.32 

2.32 

2.32 

2.32 

2.33 

2.33 

2.33 

2.69 

2.69 

2.69 

2.69 

2.70 

2.70 

2.70 

2.70 

2.71 

2.71 

2.71 

2.71 

2.72 

2.72 

3.07 

3.07 

3.08 

3.08 

3.08 

3.08 

3.09 

3.09 

3.09 

3.09 

3.10 

3.10 

3.10 

3.11 

3.45 

3.40 

3.46 

3.46 

3.47 

3.47 

3.47 

3.48 

3.48 

3.48 

3.48 

3.49 

3.49 

3.49 

0.39 
0.78 
1.17 
1.55 
1,94 
2.33 
2.72 
3.11 
3.50 


10 

20 
30 
40 
50 
60 
70 
80 
90 


3.84 
7.68 
11.52 
15.35 
19.19 
23.03 
26.87 
30.71 
34.55 


3.84 
7.68 
11.53 
15.37 
19.21 
23.05 
20.89 
30.74 
34.58 


3.85 
7.69 
11.54 
15.38 
19.23 
23.07 
26.92 
3<».76 
34.61 


3.85 
7.70 
11.55 
15.39 
19.24 
23.09 
26.94 
30.79 
34.64 


3.85 
7.70 
11.56 
15.41 
19.26 
23.11 
26.96 
30.82 
34.67 


3.86 
7.71 

11.57 
15.42 
19.28 
23.13 
26.99 
30.84 
34.70 


3.86 
7.72 
tl.58 
15.43 
19.29 
23.15 
27.01 
30.87 
34.73 


3.86 
7.72 
11.59 
15.45 
19.31 
23.17 
27.03 
30.90 
34.76 


3.87 
7.73 
11.60 
15.46 
19.33 
23.19 
27.06 
30.92 
34.79 


3.87 
7.74 
11.61 
15.47 
19.34 
23.21 
27.08 
30.95 
34.82 


3.87 
7.74 
11.62 
15.49 
19.36 
23.23 
27.10 
30.98 
34.85 


3.88 
7.75 
11.63 
15.50 
19.38 
23.25 
27.13 
31.00 
34.88 


3.88 
7.76 
11.64 
15.51 
19.39 
23.27 
27.15 
31.03 
34.91 


3.88 
7.76 
11.65 
15.53 
19.41 
23.29 
27.17 
31.06 
34.94 


3.89 
7.77 
11.66 
15.54 
19.43 
23.31 
27.20 
31.08 
34.97 


100 
200 

300 
400 
500 
600 
700 
800 
900 
1000 


38.39)  38 
76.77|  76, 

115.16  115, 

153.55153. 

191.94192, 

230.32230. 

268.71268. 

307.10  307. 

345.48  345. 

383.87.384. 


42  38.45 
84|  76.91 
26115.36 

68153.81 
10  192.27 
52  230.72 
94269.17269, 

36  307.621307. 
78  346.08  346. 
20  384.53384. 


38 
76 
115 
153 
192 
230 


95154 
44192 

92  231 
41269 
90|308 

38:346 
87:385 


77 
115 
154 


60  192 
12231 
641269 
16J308 

68|346 
201385 


77 
115 
154 
192 
231 
270 
398 
347 


77 
115 
154 
193 
231 
270 
308 
347 


38, 

77. 
115. 
154, 
193, 
231. 
270, 
309. 
347.88 
386.53 


77, 
116 
154, 


38.69 

77.37 
116.06 
154.75 
193.44!l93, 
232.121232, 
270.81:271, 
309.50'309 
348.18!348 
386.871387, 


77 

no 

155 
193 


77 
116 
15:. 
193 


82 

64 

46 

15!155.28 

11 


116 


32  232.52  232 
281271 
031310 
79|349 
54:387 


041271 
76:310 


48  348 
20:387 


94194 
72232 
511271 
30,310 
08,349 
871388 


88.85 
77.71 
116.56 
155.42 
194.27 
93233.12 
75  271.98 
571310." 
39349.69 
2ll388.54 


SI  Degrees, 


Minutes    30       3 1       32       33       34       35       36        37       38   I    39 


40       41 


42       43      44 


Dis.  in  ft. 


0.39 
0.79 
1.18 
1.58 
1.97 
2.36 
2.76 
3.15 
3.55 


0.39 
0.79 

1.18 
1.58 
1.97 
2.37 
2.76 
3.15 
3.55 


0.39 
0.79 
1.18 
1.58 
1.97 
2.37 
2.76 
3.16 
3.55 


0.39 
0.79 
1.18 
1.58 
1.97 
2.37 
2.76 
3.16 
3.55 


0.40 
0.79 
1.19 
1.58 
1.98 
2.37 
2.77 
3.16 
3.56 


0.40 
0.79 
1.19 
1.58 
1.98 
2.37 
2.77 
3.16 
3.56 


0.40 
0.79 
1.19 
1.58 
1.98 
2.38 
2.77 
3.17 
3.56 


0.40 
0.79 
1.19 
1.59 
1.98 
2.38 
2.77 
3.17 
3.57 


0.40 
0.79 
1.19 
1.59 
1.98 
2.38 
2.78 
3.17 
3.57 


0.40 
0.79 
1.19 
1.59 

1.98 
2.38 
2.78 
3.18 
3.57 


0.40 
0.79 
1.19 
1.59 
1.99 
2.38 
2.78 
3.18 
3.58 


0.40 
0.80 
1.19 
1.59 
1.99 
2.39 
2.78 
3.18 
3.58 


0.40 
0.80 
1.19 
1.59 
1.99 
2.39 
2.79 
3.18 
3.58 


0.40 
0.80 
1.19 
1.59 
1.99 
2.39 
2.79 
3.19 
3.58 


0.40 
0.80 
1.20 
1.59 
1.99 
2.39 
2.79 
3.19 
3.59 


10 
20 
30 
40 
50 
60 
70 
80 
90 


3.94 

3.94 

3.95 

3.95 

3.95 

3.96 

3.96 

3.96 

3.97 

3.97 

3.97 

3.98 

3.98 

3.98 

7.88 

7.89 

7.89 

7.90 

7.91 

7.01 

7.92 

7.93 

7.93 

7.94 

7.95 

7.95 

7.96 

7.97 

11.82 

11.83 

11.84 

11.85 

11.86 

11.87 

11.88 

11.89 

11.90 

11.91 

11.92 

11.93 

11.94 

11.95 

15.76 

15.77 

15.78 

15.80 

15.81 

15.82 

15.84 

15.85 

15.86 

15.88 

15.89 

15.90 

15.92 

15.93 

19.70 

19.71 

10.73 

19.74 

19.76 

19.78 

19.80 

19.81 

19.83 

19.85 

19.86 

19.88 

10.90 

10.01 

23.63 

23.66 

23.67 

23.70 

23.72 

23.74 

23.76 

23.78 

23.80 

23.82 

23.84 

23.86 

23.88 

23.90 

27.57 

27.60 

27.02 

27.64 

27.07 

27.69 

27.72 

27.74 

27.76 

27.79 

27.81 

27.83 

27.86 

27.88 

31.51 

31.54 

31.57 

31.59 

31.62 

31.65 

31.67 

31.70 

31.73 

31.76 

31.78 

31.81 

31.84 

31.86 

35.45 

35.48 

35.51 

35.54 

35.57 

35.60 

35.63 

35.66 

35.69 

35.72 

35.75 

35.78 

35.82 

35.85 

3.99 
7.97 

11.96 
15.94 
19.93 

23.92 
27.90 

31.89 
35.88 


100 
2iiO 
300 
400 
500 
600 
7111) 

SI  M  | 

900 

1000 


39.39 

78.78 
118.17 
L57.56 

loo.oo 

236.35 

275.74 

315.13 

354.52854 

393.911394 


39 

78 

lis 
1.77 
197 
236 
275 
315 


39 

78 
118 
157 
107 
230 
270 


.40315 

.83355 

.25:;!»i 


39 
78, 

118 
157, 
197, 
230 
270 


39, 

70 
118, 
158, 
197, 
237. 


39 
79 

118 
158 


66315 
12355 

58  394 


44  276. 
01  316. 
13  355. 
921395. 


63197 
15237 

68276 

20  310 
73356 

25  395 


39, 
79. 
118, 
158, 
107, 
237, 
277. 
316. 


30 

79, 

118 

L58 


03356 
591395 


07  108 
56  237 
15  277 
74  317 
34  356 
03  396 


39 
79 

110 


30.60 
79.32 

118.98 

158.64  158. 

[98.30  198 

237.90  23S, 
391277.02  277, 
02  317.28  317. 
01  356.94'357, 
27  396.60:396. 


69  39 
39  7!' 
us  H9 

78  158 

47  198 
Hi  238 
SO  27S 
55  317 
25  357 
94  397, 


,73  39 
.45|  79 
,18119 
,91  159 
,64198 
30  238 
09278 
82318 
54  857 
271397 


76  39 
52  79, 
.28119 
.04  159 
.81  198, 
.57  238, 
.33278, 
.09318. 
.85358. 
.01  307. 


39 

70 
119 

159 

199 
771238 
57278. 
36318 
16358 
951398 


39.86 

79.72 

119.59 

159.45 

.15  199.31 

.97(239.17 

.80,279.03 

.63  318.90 

.46358.76 

.29398.62 


44 


SI  Degrees. 


15 


17 


18 


0.39 
0.78 
1.17 
1.56 
1.94 
2.33 
2.72 
3.11 
3.50 


0.39 
0.78 
1.17 
1.56 
1.95 
2.34 
2.72 
3.11 
3.50 


0.39 
0.78 
1.17 
1.56 
1.95 
2.34 
2.73 
3.12 
3.51 


0.39 
0.78 
1.17 
1.56 
1.95 
2.34 
2.73 
3.12 
3.51 


0.39 
0.78 
1.17 
1.56 
1.95 
2.34 
2.73 
3.12 
3.51 


20 


21 


22 


23 


24 


0.39 
0.78 
1.17 
1.56 
1.95 
2  34 
2.73 
3.12 
3.52 


0.39 
0.78 
1.17 
1.56 
1.95 
2.35 
2.74 
3.13 
3.52 


0.39 

0.78 
1.17 
1.56 
1.96 
2.35 
2.74 
3.13 
3.52 


0.39 
0.78 
1.17 
1.57 
1.96 
2.35 
2.74 
3.13 
3.52 


0.39 
0.78 
1.18 
1.57 
1.96 
2.35 
2.74 
3.14 
3.53 


25 


0.39 
0.78 
1.18 
1.57 
1.96 
2.35 
2.75 
3.14 
3.53 


26       27       28       29 


0.39 
0.79 
1.18 
1.57 
1.96 
2.36 
2.75 
3.14 
3.53 


0.39 
0.79 
1.18 
1.57 
1.96 
2.36 
2.75 
3.14 
3.54 


0.39 
0.79 
1.18 
1.57 
1.97 
2.36 
2.75 
3.15 
3.54 


0.39 
0.79 
1.18 
1.57 
1.97 
2.36 
2.75 
3.15 
3.54 


30 


0.39 
0.79 
1.18 
1.58 
1.97 
2.36 
2.76 
3.15 
3.55 


3.89 

3.89 

3.90 

3.90 

3.90 

3.91 

3.91 

7.78 

7.78 

7.79 

7.80 

7.80 

7.81 

7.82 

11.67 

11.68 

11.69 

11.70 

11.71 

11.72 

11.73 

15.56 

15.57 

15.58 

15.60 

15.61 

15.62 

15.64 

19.44 

19.46 

19.48 

19.49 

19.51 

19.53 

19.55 

23.33 

23.35 

23.37 

23.39 

23.41 

23.43 

23.45 

27.22 

27.25 

27.27 

27.29 

27.32 

27.34 

27.36 

31.11 

81.14 

31.16 

31.19 

31.22 

31.24 

31.27 

35.00 

35.03 

35.06 

35.09 

35.12 

35.15 

35.18 

3.91 
7.82 
11.74 
15.65 
19.56 
23.47 
27.39 
31.30 
35.21 


3.92 

3.92 

3.92 

3.93 

3.93 

3.93 

3.94 

7.83 

7.84 

7.84 

7.85 

7.86 

7.86 

7.87 

11.75 

11.76 

11.77 

11.78 

11.79 

11.80 

11.81 

15.66 

15.68 

15-69 

15.70 

15.72 

15.73 

15.74 

19.58 

19.60 

19.61 

19.63 

19.65 

19.66 

19.68 

23.49 

23.51 

23.53 

23.55 

23.57 

23.59 

23.61 

27.41 

27.43 

27.46 

27.48 

27.50 

27.53 

27.55 

31.33 

31.35 

31.38 

31.41 

31.43 

31.46 

31.49 

35.24 

35.27 

35.30 

35.33 

35.36 

35.39 

35.42 

3.94 

7.88 
11.82 
15.76 
19.70 
23.63 
27.57 
31.51 
35.45 


38.89 
77.78 
116.66 
155.55 
194.44 
233.33 
272.22 
311.10 
349.99 
388.88 


38, 
77, 
116, 
155, 
194, 
233, 
272, 
311 
350, 
389, 


77 
116 
155 
194 
233 
272. 
311 
30J350 
221389 


77 
116 
155 
194 
233 
272 
311 
350 
389 


39, 
78, 

117. 

156. 

195. 

234. 

273. 

312. 

351. 

390. 


78 
117 
156 
195 
234 
273 
312 
351 
390 


39, 

78, 
117 
156 
195, 
234 
273 
312 
351, 
390 


39, 
78, 
117. 
156, 
195. 
234, 
273. 
312. 
352, 
391, 


39, 
78 
117 
156 
195 
234 
274 
313 
352 
391 


78 
117 
156 
195 
235 
274 
313 
352 
391 


78 
117 
156 
196 
235 
274 
313 
353 
392 


39 
78 
117 
157 
196 
235 
274 
314 
353 
392 


39 

78 
117 
157 
196 
235 
275 
314 
353 
392 


78 
117 
157 
196 
235 
275 
314 
353 
393 


39 
78 
118 
157 
196 
236 
275 
314 
354 
393 


39.39 

78.78 

118.17 

157.56 

196.96 


14236.35 


275.74 
315.13 
354.52 
393.91 


2X  Degrees, 


45       46       47       48      49       50 


51 


52   53   54   55   56   57   58   59   60 


0.40 
0.80 
1.20 
1.60 
1.99 
2.39 
2.79 
3.19 
3.59 


0.40 

0.40 

0.40 

0.80 

0.80 

0.80 

1.20 

1.20 

1.20 

1.60 

1.60 

1.60 

2.00 

2.00 

2.00 

2.40 

2.40 

2.40 

2.80 

2.80 

2.80 

3.19 

3.20 

3.20 

3.59 

3.60 

3.60 

0.40 
0.80 
1.20 
1.60 
2.00 
2.40 
2.80 
3.20 
3.60 


0.40 
0.80 
1.20 
1.60 
2.00 
2.40 
2.80 
3.21 
3.61 


0.40 
0.80 
1.20 
1.60 
2.00 
2.41 
2.81 
3.21 
3.61 


0.40 
0.80 
1.20 
1.61 
2.01 
2.41 
2.81 
3.21 
3.61 


0.40 
0.80 
1.20 
1.61 
2.01 
2.41 
2.81 
3.21 
3.61 


0.40 
0.80 
1.21 
1.61 
2.01 
2.41 
2.81 
3.22 
3.62 


0.40 
0.80 
1.21 
1.61 
2.01 
2.41 
2.82 
3.22 
3.62 


0.40 
0.81 
1.21 
1.61 
2.01 
2.42 
2.82 
3.22 
3.62 


0.40 

0.81 
1.21 
1.61 
2.02 
2.42 
2.82 
3.22 
3.63 


0.40 
0.81 
1.21 
1.61 
2.02 
2.42 
2.82 
3.23 
3.63 


0.40 
0.81 
1.21 
1.61 
2.02 
2.42 
2.83 
3.23 
3.63 


0.40 
0.81 
1.21 
1.62 
2.02 
2.42 
2.83 
3.23 
3.64 


3.99 

3.99 

4.00 

4,00 

7.98 

7.99 

8.00 

8.00 

11.97 

11.98 

11.99 

12.00 

15.96 

15.97 

15.99 

16.00 

19.95 

19.97 

19.93 

20.00 

23.94 

23.96 

23.98 

24.00 

27.93 

27.95 

27.97 

28.00 

31.92 

31.94 

31.97 

32.00 

35.91 

35.94 

35.97 

36.00 

4.00 
8.00 
12.01 
16.01 
20.02 
24.02 
28.02 
32.02 
36.03 


4.01 
8.01 
12.02 
16.03 
20.03 
24.04 
28.05 
32.05 
36.06 


4.01 

4.01 

4.02 

4.02 

4.02 

4.03 

4.03 

4.03 

4.04 

8.02 

8.03 

8.03 

8.04 

8.05 

8.05 

8.06 

8.07 

8  07 

12.03 

12.04 

12.05 

12.06 

12.07 

12.08 

12.09 

12.10 

12.11 

16.04 

16.05 

16.07 

16.08 

16.09 

16.11 

16.12 

16.13 

16.15 

20.05 

20.07 

20.08 

20.10 

20.12 

20.13 

20.15 

20.17 

20.18 

24.06 

24.08 

24.10 

24.12 

24.14 

24.16 

24.18 

24.20 

24.22 

28.07 

28.09 

28.12 

28.14 

28.16 

28.19 

28.21 

28.23 

28.26 

32.08 

32.11 

32.13 

32.16 

32.19 

32.21 

32.24 

32.27 

32.30 

36.09 

36.12 

36.15 

36.18 

36.21 

36.24 

36.27 

36.30 

36.33 

4.04 
8.08 
12.12 
16.16 
20.20 
24.24 
28.28 
32.32 
36.36 


39.90 
79.79 
119.69 
159.58 
199.48 
239.38 
279.27 
319.17 
359.06 
398.96 


39. 

79. 
119. 
159. 
199. 
239. 
279. 
319. 
359. 
399, 


39, 
79, 
119, 
159, 
199, 
239, 
279, 
319, 
359, 
399, 


40, 
79, 
119 
159, 
199 
239 
279 


70319.98 


359 
399 


40. 

80. 
120. 
160, 
200, 
240, 
280, 
320, 
360, 
400, 


40, 
80 
120 
160 
200 
240 
280 
320, 
360, 
400, 


40. 

80, 
120, 
160. 
200. 
240. 
280, 
320. 
360. 
400. 


40, 
80. 
120, 
160. 
200, 
240, 
280, 
321, 
361. 
401. 


40.17 
80.33 
120.50 
160  66 
200.83 
241.00 
281.16 
321.33 
361.49 
401.66 


40, 


40.23 

80.47 
120.70 


40, 
80, 
120, 


160.93161 


120, 
160. 

201.00201.17  201 
241.20241.40241 

281. 401281 .63  281 

321 

361 

402 


.60321.86  322 
.80362.10,362 
.00402.331402 


40 
80, 
120 
161 
201 
241 
282, 
322. 
362. 
403, 


40 
80, 

121, 

161. 

201. 

242. 

282; 

322. 

363. 

403. 


40.37 
80.74 
121.11 
161.48 
201.85 
242.21 
282.58 


40.40 
80.81 
121.21 
161.61 
202.02 
242.42 
282.82 


322.95  323.22 
363.32j363.63 
403.69404.03 


45 


22    Oesrx-ees. 


Minutes 


9        IO 


12 


13 


Lis.  in  ft. 


0.40 
0.81 
1.21 
1.62 
2.02 
2.  13 
2.8:5 
3.23 
3.64 


0.40 
0.81 
1.21 
1.62 
2.02 
2.U 
2.83 
3.24 
3.(i4 


0.41 
0.81 
1.22 
1.62 
2.03 
2.43 
2.84 
3.24 
3.65 


0,11 
0.81 
1 .22 
1.02 
2.03 
2.43 
2.84 
3.24 
3.05 


0.41 
0.81 
1.22 
1.62 
2.03 
2.43 
2.84 
3.25 
3.65 


0.41 

0.81 
1.22 
1.02 
2.03 
2.44 
2.84 
3.25 
3.65 


0.41 
0.81 
1.22 
l.(i3 
2.03 
2.44 
2.84 
3.25 
3.06 


0.41 
0.81 
1.22 
1.63 

2.03 
2.44 
2.85 
3.25 
3.06 


0.41 
0.81 
1.22 
1.03 
2.04 
2.44 
2.85 
3.26 
3.06 


0.41 
0.81 
1.22 
1.63 
2.04 
2.44 
2.85 
3.26 
3.67 


0.41 
0.82 
1.22 
1.63 

2.H4 
2,15 
2.85 
3.26 
3.67 


0.41 
0.82 
1.22 
1.63 
2.04 
2.45 
2.86 
3.26 
3.67 


0.41 

0.82 
1.23 
1.63 
2.04 
2.45 
2.86 
3.27 
3.68 


10 
20 
30 
40 
50 
60 
70 
80 
00 


4.04 
8.08 
12.12 
16.16 
20.20 
24.24 
28.28 
32.32 
36.36 


4.04 
8.09 
12.13 
16.17 
20.22 
24.26 
28.31 
32.35 
36.39 


4.05 
8.09 
12.14 
16.19 
20.24 
24.28 
28.33 
32.38 
36.42 


4.05 
8.10 
12.15 
16.20 
20.25 
24.30 
28.35 
32.40 
36.45 


4.05 
8.11 
12.16 
16.22 
20.27 
24.32 
28.38 
32.43 
36.48 


4.06 
8.11 
12.17 
16.23 
20.29 
24.34 
28.40 
32.46 
36.51 


4.06 
8.12 
12.18 
16.24 
20.30 
24.36 
28.42 
32.48 
36.55 


4.06 
8.13 
12.19 
16.26 
20.32 
24.38 
28.45 
32.51 
36.58 


4.07 
8.13 
12.20 
1627 
20.34 
24.40 
28.47 
32.54 
36.61 


4.07 

8.14 

12.21 

16.28 
20.35 
24.42 
28.49 
32.57 
36.64 


4.07 
8.15 
12.22 
16.30 
20.37 
24.44 
28.52 
32.59 
36.67 


4.08 
8.16 
12.23 
16.31 
20.39 
24.47 
28.54 
32.62 
36.70 


4.08 
8.16 
12.24 
16.32 
20.40 
24.49 
28.57 
32.65 
36.73 


4.08 
8.17 
12.25 
16.34 
20.42 
24.51 
28.59 
32.67 
36.76 


4.08 
8.18 
12.26 
16.35 
20.44 
24.53 
28.61 
32.70 
36.79 


100 
200 
300 
400 
500 
(.00 
700 
800 
900 
1000 


40.40  40 
80.81  80 
121.21121 
161.61161 
202.02202 
242.421242 
282.82283, 
323.22  323, 
363.63363. 
404.03!404. 


40.47  40 
80.94|  81 
121.41121 
161.88162 
202.35  202 
242.82  243 
283.29:283 
323.76  324 
364.23  364 
404.70,405 


40.54 

81.08 

121.61 

162.15 

.52j202.09 

.021243.23 

.531283.77 

.03  324.30 

.54364.84 

.041405.38 


40.57 
81.14 
121.72 
162.29 
202.86 
243.43 
284.00 
324.58 
365.15 
405.72 


40.61 
81.21 
121.82 
162.42 
203.03 
243.64 
284.24 
324.85 
365.45 
400.06 


40.64 
81.28 
121.92 
162.56 
203.20 
243.84 
284.48 
325.12 
365.76 
406.40 


40 

81 

122 

162, 
203, 
244, 

284. 
325, 
366, 
406 


67 


40 
81, 
02^122, 
69162. 

37  203, 
04  244, 

7l|284. 

38  325. 
06  366. 
731407. 


71  40.74 
41  81.48 
12 122.22  122 
83J102.96J163 
54  203.71203 
24|244.45244 
95  285.19  285 


325 .931326 
366.671366 
407.4l|407 


78  40.811  40 
551  81.621  81 
33  122.43  122 
10163.24  163. 
88  204.05  204 
65  244.85  245 
431285.66  285 
20-326.47,326 
98367.28367 
75l408.09.408 


84  40.88 
.69  81.75 
.53  122.63 
.37  163.51 
.22  204.39 
.06  245.26 
.90  286.14 
.74  327.02 
.591367.90 
.431408.77 


22    Degrees, 


15    I    16  |    17    I    18 


20 


22 


23       24        25       26        27        28       29      30 


0.41 
0.82 
1.23 
1.(54 
2.05 
2.45 
2.86 
3.27 
3.68 


0.41 

0.41 

0.41 

0.41 

0.41 

0.41 

0.41 

0.41 

0.41 

0.41 

0.41 

0.41 

0.41 

0.41 

0.82 

0.82 

0.82 

0.82 

0.82 

0.82 

0.82 

0.82 

0.82 

0.83 

0.83 

0.83 

0.83 

0.83 

1.23 

1.23 

1.23 

1.23 

1.23 

1.23 

1.23 

1.24 

1.24 

1.24 

1.24 

1.24 

1.24 

1.24 

1.64 

1.64 

1.64 

1.64 

1.64 

1.64 

1.65 

1.05 

1.65 

1.65 

1.65 

1.65 

1.65 

1.66 

2.05 

2.05 

2.05 

2.05 

2.05 

2.06 

2.06 

2.06 

2.06 

2.06 

2.06 

2.07 

2.07 

2.07 

2.46 

2.46 

2.46 

2.46 

2.46 

2.47 

2.47 

2.47 

2.47 

2.48 

2.48 

2.48 

2.48 

2.48 

2.87 

2.87 

2.87 

2.87 

2.88 

2.88 

2.88 

2.88 

2.89 

2.89 

2.89 

2.89 

2.89 

2.90 

3.28 

3.28 

3.28 

3.28 

3.29 

3.29 

3.29 

3.29 

3.30 

3.30 

3.30 

3.31 

3.31 

3.31 

3.69 

3.69 

3.69 

3.69 

3.70 

3.70 

3.70 

3.71 

3.71 

3.71 

3.72 

3.72 

3.72 

3.72 

0.41 
0.83 
1.24 
1.66 
2.07 
2.49 
2.90 
3.31 
3.73 


4.09 
8.18 
12.27 
16.36 
20.46 
24.55 
28.64 
32.73 
36.82 


4.00 
8.19 
12.28 
L6.38 
20.47 
24.57 
28.66 
32.76 
56.85 


4.10 
8.20 
12.29 
16.39 
20.49 
2 1 .59 
28.69 
32.78 
36.88 


4.10 
8.20 
12.30 
16.41 
20.51 
24.61 
28.71 
32.81 
36.91 


4.10 
8.21 
12.31 
16.42 
20.52 
24.63 
28.73 
32.83 
36.94 


4.11 
8.22 
12.32 
16.43 
20.54 
24.65 
28.76 
32.86 
36.97 


4.11 
8.22 
12.33 
16.45 
20.56 
24.67 
28.78 
32.89 
37.00 


4.11 
8.23 
12.34 
10.46 
20.57 
24.69 
28.80 
32.92 
37.03 


4.12 
8.24 
12.35 
16.47 
20.59 
24.71 
28.83 
32.95 
37.06 


4.12 
8.24 
12.37 
16.49 
20.61 
24.73 
28.85 
32.97 
37.10 


4.13 
8.25 
12.38 
16.50 
20.63 
24.75 
28.88 
33.00 
37.13 


4.13 
8.26 
12.39 
16.51 
20.64 
24.77 
28.90 
33.03 
37.16 


4.13 
8.26 
12.40 
1(5.53 
20.66 
24.79 
28.92 
33.06 
37.19 


4.14 
8.27 
12.41 
16.54 
20.68 
24.81 
28.95 
33.08 
37.22 


4.14 
8.28 
12.42 
16.55 
20.69 
24.83 
28.97 
33.11 
37.25 


4.14 
8.28 
12.43 
16.57 
20.71 
24.85 
28.99 
33.14 
37.28 


40 
81 
122 
163 
204 
245 
28!  i 
327 
368. 
409 


91   40, 

82  81 
73  122 
64  163. 
56  2IU 
47245, 
38286. 
29  327, 
20368. 
11  409. 


40.98 

81.9(5 
122.91 
7*  163.92 
73204.90 
67  245.87 
62286.85 
56,327.831328.10 
51368.81  369.12 
45i409.79  lli>.  13 


41.01 
82.03 
123.04 

16  1,05 
2D5.H7 
246.08 

287.09; 


41 .05 
82.09 
123.11 
164.19 
205.24 
24(5.28 
287.33 
328.38 
369.42 
410.47 


41 

82 

123 

161 
205 
24(5 
287 
328 
369 
410 


II 
82 
123 
164 


4 1  2<>: 


41 

82 

123 

101 
205 


491246.69246 
8 1  288 
92329 


57i287 
65328 

73  370 
81411 


04  370 
151411 


41 
82 
123 
164 
205 
247 
288 
329 
370 
111 


.18  41 
.37  82 
.55123 
.73  164, 
92  206 
,10  217. 
28288, 
16329, 
65370. 
831412. 


41 
82 
123 
87  165 
09  206 
30  217 
52  288 
74330 
95371 
17i412 


.25  41. 
.50  82. 
,75  123. 

00  165. 
,26  20(5. 
51 1247. 
76  289. 

01  330. 
26:171. 
51  112. 


29  41. 

57  82. 
8(5 123. 
14  165. 
13  2015. 
71217. 
00,'289. 
28  330. 
57  371. 
85.413. 


32  41 
64  82 
9(5  124 
28165 
(50206 
91  248 
23289 
55  330 
S7:!72 
19  413 


41.42 

82.84 


41.39 
82.77 

124.1(5  124.26 
165.55 165.68 
206.94  207.11 
248.32248.53 
.471289.71  2S9.95 
.82  331.10  331.37 
.18372.48372.79 
.53I413.87!414.21 
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A  SHORT  TREATISE 


OX 


LEVELING  BY  VERTICAL  ANGLES 


AXD 


THE  METHOD:  OF  -MEASURING  DISTANCES 

BY  TELESCOPE  AND  ROD, 


WITH 


TABLES  OF  HEIGHTS 


ALL  ANGLES  FROM  ZERO  TO  22*  DEGREES  (IN  MINUTES)  AND 
FOR  ANY  DISTANCE  '.REQUIRED. 


AUGUST  FAUL.,    . 

CIVIL  ENGINEER,  GENERAL  SUPERINTENDENT  DRUID  HILL  PARK,  &C,  BALTIMORE. 


BALTIMORE: 
CUSHINGS  &  BAILEY, 

No.  262  "West  Baltimore  Street. 

1878. 
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